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DOSF STANDARDIZATION OF PITUITARY GLAND EXTRACT FORTHF. INDUCED RRFXDlNG OF 

INDIAN MAJOR CARPS 

Anoop K POBKIYAl.. A K. BAHUUUNA & C H- KOTNAIA 

D. S.T. Project on nvcnnc ecology. Department of Zoology, Oarrttwal University Campus, Pauri Garrhwal - 

-246 001. U- P . India 


Abstract Jhree Indian major carps, i.abea rohua. Cirrlunus tsnga/a, tod C.atla carta. were inmmcrrrutty 
exploited Tor seed production through hypophysauon at Ciujurtal Fish Farm. Jaunpur. U P.. Uttar Pradesh 
Mats)' Vtkash Nigam. Ir. ihc present comnbimon an attempt has been made to standardize ihc exact doses ol 
Pituitary Gfand extract (PGIi) for getting the best results. Or. ibe onset ol' spawning period, several 
experiments were conducted from lasiwcck of June io the first week ol August The best results were obtained 
during heavy rain* after applying (he standardized doses of PGK within a lemperature range of 28.0 to BS-O^C. 


1N1RODUCT10N 

Three major carps, L. rohiia, C. mngala and C. caila have been widely exploited on 
commercial basis throughout India. Hypophysation is ihc best method lo get pure seed. 
Uttar Pradesh Maisya Vikas Nigam (UPMVN) is a leading institution in India which has 
several hatcheries and fish farms for carp seed production and supplies seed to fish 
farmers through stale fishers department and fish farmers developmental agencies. The 
Nigam had one of its spectacular farm al GujarCai, Jaunpur under its supervision in 1983 
where carp seed was produced for distribution among farmers. While acting as a Farm 
Incargc, the senior author (AKD) found it essential to standardize the doses of PGE for 
diffcrcnl major carp species lo avoid hindrance in the process and wastage of brooders. He 
conducted several sets of experiments from the Jast week of June lo the first week of 
August and was able to standardize successfully the PG doses and other suitable 
environmental conditions at Gujarlal 

The techniques of induced breeding of major Indian carps have been reviewed by 
A 1 i k u n h i cl a). (I960), Chaudhury (1963), Bhimachar & Tripalhi 
(1967), J h i n g r a n (1969), Chondcr (1970), Shchadch (1970) M o i t r a & 
Sarkar (1978) andDobriyal (1986). 

MATERIAL AND METHODS 

Major carps brooders were selected from the stocking ponds after essential precautions and the frth were 
paired in the usual ratio of 2 males : 1 females. Pituitary glands were freshly dissected out from 
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Ibipopftihafmtchthft maiurix because preserved glands could not better results iNe xctputiU quantity of gland 
«vus taken out of phials al the time of injections The alcohol was properly evaporated before the. maccuiicin of 
glands with a tissue horrogenver in dcstillcd water I urthci dilution was nude to render the total solutes at a 
rate of 0 2 ml/Kg bodv weight ITic PGI. was then centrifuged uml supematani was tliawr. into ,i hypodermic 
syringe for injection fhc injections were always given intramuscularly with 19 1 > needle No 22 I he first 
injection was grven in the late evening hours to females only while the second injection was given after about 5 
hours to Noth m<Wcs as welt as ferrates 

fable I Standardircd doses of Pituitary gland extract for different Indian major carps 


1 ish species 

Sex 

1 intdose 

f mg/kg body weight) 

Second dove 
(mg/kg body Augrti) 

Labco rohiia 

Male 

Nil 

4 0 

l. roh:la 

1 emale 

4 U 

73 

Cirrhmus mngala 

Male 

Nil 

3 0 

C mngala 

1 emale 

30 

60 

Catia cat la 

Male 

Nil 

30 

C cal la 

1 emale 

25 

S3 


L rohta 


CZH3 C mngala 



1 ig I Overall results of st« selected sets of experiments on the induced breeding of 3 Indian major carps 
{I - numbers of female injected. II - numbers of female spawned. Ill - fecundity (l-ucs). IV - percentage 
of fcrtiliTalinn, V hatchlings produced (lacs) 
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OBSERVATIONS AND DISCUSSION 


On ihc onset of the spanning period, several experimetns were concluded from Ihc la si 
week of June and the PGE doses could finally be siaudardi/cd (Tab. 1) in ihc second week 
of July. The breeding was made coniinuous up 10 ihc firsl week of August. During ihc 
whole period a total of 301 specimens weighing 480.8 Kg (robu 117, 176.4 kg; mrigal 159, 
197.7 kg; calla 25, 106.7 kg) were tried for induced breeding, but only six sets of 
experiments wilh supporting conditions (Tab. 2) were selected for the purpose of present 
communication which contained a total of 120 specimens weighing about 199 Kg (Fig. 1 ). 


Table 2 Results Of Six selected SCI&Of c.pcnmcnlS Conducted on 3 Indian major carps 


Dale of I isb 
|-»p species 

Water 

Icmp 

CO 

I'ematcs 
injected 
Nr. Wt 

(*) 

Weather 

Pe mules 
spawned 

Pccjridily 

(l^s) 

Percent 

fertili¬ 

zation 

: , Natch- Remarks 
lings pro¬ 
duced 
tlacs) 

9 6 S3 

/. rotum 

36 



cloudy 

2 

34 

50 

0 95 

PCili dose* 


Cnuigala 





J 

tJ.9 

60 

026 

were less than 


C caila 





0 

• 

- 


standards 

4 783 

L /alula 

32 

to 

16 0 

counti- 




3.2 

PCI. dose* 


Crtnga/a 


8 

9 6 

nuius 


ES 


2.6 

were more than 


C calla 


4 

110 

rains 


WM 


3 1 

standards 

12.7.83 

L tobua 

23 

16 

22 5 

count i- 

15 

26 4 

8(1 

18 4 

standard POL 


C mngala 


16 

176 

nuous 

12 

14 6 

80 

10.2 

doses were 


C ctiila 


8 

210 

rams 

4 

172 

70 

10.4 

used 

19 7 S3 

L ichtta 

31 

8 




13 6 

70 

74 



C mngala 


H 




mam 

75 

5 1 

do 


C cah'd 


HI 




mm 

60 

M3 


26 7 83 

1. return 

33 

6 

84 

dn/- 

4 

74 

6ll 

VI 



C inriga/a 


4 

S 6 

li"5 


2.8 

70 

1 3 

do 


C. caila 


4 

144 


2 

90 

50 

36 


2.8JD 

l. rohita 

15 

4 

56 

cloudy 

2 

41 

55 

16 

do 


Cmngala 


4 

4.S 


1 

2 0 

70 

0.25 



C. caila 


2 

72 


0 

_ 

. 

. 



Jn the firsl set of experiments, when the sky was cloudy on 29-b*«3 and PGE (Pituitary 
gland extract) doses were however than standards, the percentage of spawning was low 
(rohu 33.3, mrigal 16.67%, calla nil). In the second selected set of cxperimclns (4-7-83) 
ihough it was raining heavily, ihc spawning percentage still low as ihc PGE doses were not 
standard (rohu 4U%,mrigal 50%, calla 50%). The third selected set of experiments (12-7- 
83) was a gram success when standardized PGE doses were administered in rainy 
atmospheric conditions producing better spawning percentage (rohu 93.7%, mrigal 75%, 
caila 50%). In the fourth selected set of experiments (19-7-83) when standardized PGE 
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dose were used during heavy rains under optimal thermal conditions (31°C), the besi 
results were obtained (rohu and mrigal 100%, catla 83.3%). Thereafter, even the standard 
PGE doses could not better results due to imperfect environmental conditions. 

The environmental parameters like water temperature, light, weather conditions ani 
rain fall are known to play an important role in stimulating breeding in fishes. In the 
present investigation in was observed that although the Indian major carp gave bette' 
response to hypophysation at a temperature range of 28 - 33"C (Fig. 2), the best result* 
W"crc obtained at 31*C (rohu 100%, mrigal 100%, catla 83%). The influence of wata 
temperature on the breeding of fish have been studied by several investigators (Hoar, 
1959, C haudhury, 1960) who also observed that there is an optimal tcmpcraiui; 
range and critical temperature limit for induced breeding of cultivated fishes. The Indian 
major carps arc observed to breed within a temperature range of 24 to 31“C by Khan 
(1945) and Chaudhury (1960). I b r a h i m ct al. (1968) reported that induced 


TEMPERATURE 


OHHC C. mrijala 


o- -o L.rohita 


O-O C. catla 


u 

o 


< 

CL 


SO 


40 


30 


£ 20 
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29.6.83 4.7.83 12.7.83 19.7.B3 24.7.83 2 8 8 3 

DATE OF EXPERIMENT 


100 


80 


O 

UJ 

Z 

r 60 | 

<n 

I 
<✓* 


- 

o 


20 


L 0 


Fi^ 2. Correlation between water temperature and percentage of fish spawned 
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spawning of 391 rcis or caila, lohu a mrigal was successfully conducted at a widen 
temperature range of 25.5 to 35 U C. 

Interpretation of tire data (Tab. 2) showed that besides temperature, the raining walcr| 
and flooded condition of pond were also an essential factor triggering spawning in thc&ei 
carps. Chaudhury (I960) also reported that successful spawning in majority of lishesi 
has been induced in cloudy and rainy days, especially after hcasy showers. 

Thus the present study concludes that a consortium of all the factors, like standardized 
PGU dose, optimal water temperature and rain showers, is responsible for better results of 
major carp hypopbysaIron. 
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A!> the editor emphasizes in the preface, medical paiasdology has undergone remarkable developments ;i 
the Iasi ihrec dcrudtv New Icrhnologwv notably, culhvaiion in vitro, improved rnc.lhi>ds of protein analyse 
production of monoclonal antibodies, creation of lymphocyte clones and hybrids, and clotting of parasite genes 
were applied lie volume consists of ihree parts. lach part is introduced by a balanced overview of the cditui 
flic first part is concerned with the cell biology of parasites namely with biochemistry, clcetron miriosrof ■ 
and cultivation methods The second pan provides insights mio immunology of parasites lie editor point 
out the unique character of parasite immunology emerging (com a heterogeneity of parasite biology lie third 
part reviews the advances in knowledge of molecular biology of parasites as the youngest basic-scicntc 
discipline applied to the study of parasites and parasitic diseases 

lie contents of chapters is structured according to personal conception of individual contributors rather 
than according to an unique scheme I'jch chapter is concluded by a list of up-to-date references suggcsicfl 
for additional reading and at the end of the book there is an extra list of primary source papers ‘Here arc 
about KW drawings photographs and tables Protozoan parasites are presented prominently malarial 
plasraodia, Toxoplasma gondii. Icishmamae. trypanosomes and I he dysentery amoeba Metazoan parasite* 
discussed here arc schistosomes and lilanac only Ihc presented volume offers a compendium of reviews d 
(he most aclivc areas of research in medical parasitology It will be ol considerable value as supplement 
lo standard text nooks of parasitology and biology 

J ),n 
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SEASONAL CHANGES IN IOCOMOToR AND FEEDING ACTIVITY PATTERNS IN STOAT (MUSTKlA 

ERMINKA, CARNIVORAl IN CAPTIVITY 


Jaroslav I1CJAI.A 1 & John H TESTER* 

'Department of Ecology, Forestry College. Agncullural Lnivcrsily, CS - 160 21 Praha 6-Suehdol. 

O.cchoskivukid 

^Department of Ixology and Behavioral Biology, University of Minnesota. Minneapolis, M.N 55455, USA 


A l» V I r a c I Seasonal thanges m hxoimiUir and feeding activity id a eaphvc lemak stoat [Muue/a 
ertm/lea) were recorded by a photocell system and one-way-door mcchaimm at the Mu* Planck Inslilu’.c in 
Andcchs. HU» under natural toodilKins (I.D cycle and weather) Spontaneous changes among unimodal, 
bigemmus and allcmans activity patterns were found During late spring and summer tnc locomotor and 
feeding rhythms appeared independent of each other The length of activity time was svnehromred by the time 
ol sunsev and vim me Peaks of high rcgularoy of feeding and locomotion occurred close together alier sunset 
and before sunrise IJie lowest amount of feedingacliv'ly occurred during winter months and Hie highest jK.’jk 
appealed in September Rhythms of both activities showed almost the same phase and pattern duimg fall and 
winter 'the late spring anti summer, a time space tor locomotor activity was available during which the animal 
could meet ecological or behavioral reeds In contrast, ir. winlei and early spring when energy demands were 
high nearly ail activity was related to feeding. 


4 INTRODUCTION 

Analysis of lime exploitation of ihc area containing food resources requires information 
on phase of rhythms of activity in consumers and on the availability of food. In the ease of 
predation, data on activity patterns of both predators and their prey are essential. The 
distribution and occupation of the lime niche is a very complicated process requiring 
knowledge about locomotor and feeding Thythms on a daily, seasonal, and annual basis. 
Determination of daily activity parameters of animals in captivity, as related to their 
utilization of food, can provide valuable information for evaluation of the lime niche. 

Periodic availability of food is known to affect circadian rhythms. The existence ol a 
feeding oscillatory system has become a mallei of recent interest ( A s c h o I I, 1986; 
G a n s h i r I cl al., 1989; S u h b a r a j & Gwinner, 1985). Further, a is well known 
that there arc seasonal changes in the relative influence of synchronizers on rhythms of 
activity (Aschoff, 1969; Hoffman, 1969). 
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If one assumes lhat both locomotor and feeding oscillators have the same sensitivity Id 
the LD cycle, they will maintain the same phase relationship to sunset and sunrise. In 
addition, the phase angle between the rhythms should remain stable throughout the year 
However, if the LD synchronizer is strong and /or weak enough, the rhythms could have 
different phase angles at different times of the annual cycle. To follow the possible 
responses of both rhythms to the nLD cycle was the main interest. 


METHODS 

F*x«d coCiUirnptu<n and locomotor activity of a captive adult female Stoat were studied in AndechS, FRG 
(4 7 S8’\\ 11 30'E) from November t. 1968 until September .11, 1969. The UOftt was kept in a outdoor circular 
12 * 2 m pen with a sand floor. The walls were oontran&iucent iaminated glass io prevent disturbance from the 
outside and the lop was covered with wire netting 

The pen obtained a sleeping box (30 x 30 x 15 cm) with two 7 era aluminium tubes with one-way doors. Ok 
tube allowed entrance to the nest box and the other allowed exit. The time the stoat spent in the box 
considered rest time and the lime out of the box was considered activity lime Occasional visual observations n: 
ihe stoat confirmed these activity types. 

1 'oraging was monitored by interruption of the bean of a photocell placed ui the S cm diameter entrance to 
the feeding box (12 x 12 x 8 cm). Food was provided ad libitum at different times of day. During the first montl 
dead chickens and mice were used for food. However the stoat pulled these out of the feeding box and 
consumed them in the pen. Therefore, the food was changed io homogenized meat mixed with raw egg aoJ 
vitamin* which the stoat could only obtain by interrupting the beam of the photocell. 

ANALYSIS 

Ihe rhythm of feeding activity’ was determined by modification ol ihe method reported by M u 11 * r £ 
Sc h r e i b c r {1%?). in which the percent devialHin of the monthly average value was calculated for one hosr 
intervals (l : i g a l a. T e s i e r & Seim, 1954). Precision, or stability, of the foraging rhythm was calculated 

using the coefficient of variation (C- ~ 100) for each hour of the 24 hour cycle for a given month. 

x 

The time within the 24-hour cycle when the amount of feeding increased sufficiently to me above eh: 
threshold line was selected ax the onset of feed intake. Similarly, the time when feeding fell below (he thresh* 
was selected as ihe time of ee&sa ion (I : I g a I a Ai M u I I c r. VP2) Himodal rhythms were characterized » 
bsgeminus when the first peak wax higher than the second, and as altcmans when the second peak was high:’ 
(A s c h o f f,l962). 

During the 11 -month period we collected over I5,80> records of locomotors and feeding activity. 

RJiSULTS 

1. Daily and Seasonal Pattern of Feeding and Locomotor 
Activity 

Patterns of locomotor and feeding activity in successive months represent ihe relative 
amount of activity for each hour. laicomotor activity occurred mainly during night hours 
throughout the 11-month period. A amall amount of locomotor activity (Fig. 1) Wds 
recorded during daylight, but this activity did not reach the average monthly threshold. 
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Most feeding activity also occurred al night. However, form March through August, » 
feeding activity also occurred during the day with a small peak shortly before noon. 

The most common feeding rhythm had the akernans pattern, and occurred in summer, 
fall and the first half of winter. The typical altcrnans pattern for locomotor activity was 
observed from November through January, and in May and September. A striking change 
in activity patterns for both locomotion and feeding occurred during February and March 
when the bigeminus pattern became common. The unimodal pattern in both locomotion 
and feeding began to appear in April. During May the bigeminus pattern changed into as 
altcrnans pattern in both rhythms. A tendency for splitting is shown in both rhythms in 
June. The locomotor rhythm had a unimodal pattern which became more pronounced in 
July and August in contrast to the pattern of the feeding rhythm, which was typical 
altcrnans. During September both rhythms again became altcrnans and exhibited the same 
phase angle. 

Rhythms of locomotor and foraging activity were both synchronized by sunset anc 
sunrise during the 11-month period. The lengths of both activities followed the length ol 
the night period, and had the same pattern except in late spring and sommer. In April lh< 
main peak of feeding activity occurred near the time of activity onset, shortly after sunset 
On the other hand, the highest peak of locomotor activity occurred after midnight. 

2. Daily and Seasonal Variations in Feeding and Loco 
motor Activity 

The average variation in feeding and locomotor activity calculated for each hour. These 
values were extremely high during daylight. Therefore, only data obtained during the 
activity time between sunset and sunrise are presented. (Fig. 2). 

Variability in feeding activity (thin line) and the locomotor activity rhythms (thick line) 
was mostly parallel during the 11-months. The most regular food intake (open circles) 
occurred shortly after midnight or in early morning. The lowest variability in locomotor 
activity (thick line) occurred during the same hours. A secondary minimum in both 
variabilities occurred shortly after sunset. In February and March the main minimas uS 
variation occurred after sunset, apparently in response to the change in the activity pattern 
Open arrows indicate the lowest values of feeding variability and black arrows indicate the 
lowest values for locomotor activity. 

Number of passages into the feeding box, calculated as a daily average for each monll 
varied from 101) in January and February to 400 in September. A seasonal increase w?i 
recorded from February through June, as the photoperiod increased. 

In July and August a slight decrease occurred in the range of passages. This dccrcast 
correlated with the decrease in length of the photoperiod. The maximum number of 
passages occurred in Septemlier (October days arc missing), indicating a changing 
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Fig 2. Morv.hly change* in the variability of feeding activity (thin lines) and locomotor activity (thick lines) 
in a stoat female The minimum values of the feeding activity after sunset and before the sunrise arc indicated 
by the circles White arrows indicate the lowest values of feeding variability during the night. Similar parameters 
concerning locomotor activity arc indicated by black circles and black arrows. 

DISCUSSION 

Food inlakc in the captive sloal reflects true feeding activity because Ihc food was 
served in homogenized form, which could only be eaten directly from the container. 
Muller (1970) reported on the influence of different types of food on ihc feeding 
activity of stoats in captivity. He observed a reduction in length of the activity period 
following days after the stoat has consumed a large animal. 
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The small amounl of activity during daylight recorded in this study was also observed in 
free-ranging stoats (D c b r o t & Mcimod, 1983). Erlinge & Widen (1975) 
analysed movements of free-ranging stoats monitored by radio telemetry and found that 
stoats mast forage 2-3 hours every day. Female stoats used a variety of small prey Species 
Erlinge (1981) believed chat the ideal food for male stoats was large rodents, especially 
Arvicola le.rre.nns. The longevity of feeding activity depended on the amount of food eaten 
Erlinge &. Sandell (1986) noted seasonal shifts in social organization in male 
stoats, from territorial to non-territorial, during spring and summer. They believed that 
this change was correlated with the beginning of the reproductive season. The type anc 
amount of sexual activity changed in spring, especially during March and April 
(Dcbrol & Mermod, 1983). Higher levels of activity were found in males than it 
females; males were more active during daylight than females, probably due to migration 
into new' territories and protection of these territories (Erlinge, 1977). Reproduction 
occurred primarily in June, July, and August (D e b r o I & Mermod, 1983), but may 
occur in April (Sandell, 1968) or May (Ternovskij, 1977). 

Sandell (1989) reported that in February all activity of InHh male and female stoat? 
involved hunting for prey, i.e., both phase and pattern of locomotor and feeding activity 
were identical, as in our data. During June S a n d c 1 l’s stoats were primarily day-active 
and all locomotion by females was related m hunting. We believe that this pattern, which 
differed from the pattern we observed, wus related to care of young. 

This brief summary reveals that information on feeding and locomotor activity in fret- 
ranging stoats is sparse. Our data from captivity show' that the locomotor rhythm had 
almost the same phase as the feeding rhythm during the observation period. The altcrnan; 
pattern of activity is not common in mammals. However, it has been reported for several 
day active mammals (O'iraffa Camelopardalis , 1 n n i s, 1958 and Zalopus wolld/ackt, 

Eibl-Eibesfcldt, 1955) and in the feeding rhythm of adult black rats (Rauus rattus 
F i g a I a, 1965). We do not have an ecological explanation for the abrupt shift from the 
altcrnans to the bigeminus pattern during February and March. The spontaneous shift 
might be related to lhe reproductive season or to territorial changes. 

Hilmcr&T cmbrock (1972) reported seasonal changes in the amount of activity 
in 3 fox species, with the greatest changes occurring in the reproductive period. The 
seasonal changes we observed in the amount of locomotor activity in the stoat female were 
not influenced by mating activity or by nursing. During the first half of the year we found i 
negative correlation length of pholopcriod. We do not know the reason for the activity 
peaks in September and November. 

Tlie phase of both rhythms changed during April, modulating into two different actvity 
patterns, bigeminus for feeding and altcrnans for locomotion. We believe that these 
different activity patterns might be entrained by separate oscillators, one for feeding 
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activities ami the second for locomotor activities. Both oscillators could have a different 
seasonal sensitivity to exogenous Zekgebers. 
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BOOK REVIEW 

Schad O A. Warren K. S (editor*) Hookwvrm Disease Current Status and New Direction: 
Taylor & Francis. London. New York. Philadelphia, 1990,436 pp Cloth Price l.stg 60 00, US Dollar* 120 

An identically entitled meeting was held in Italy in 1988 Thu volume represents a team work of '4 
international experts and consists of eight parts The first part gives a historical introduction The second par. 
is concerned with regional status of hookworm infection and disease The third and fourth parts review th 
advances made nt biological knowledge of hookworms and strategies for hookworm control In the fiftk 
pan human ancylostomiasis and tts consequences are discussed The sixth part focuses on the treatment 
prevention and control, on present status and future problems of chemotherapy and some immunological dau 
Discussed also is the technology of sanitary systems for prevention and control purposes in rural regions Th 
seventh part deals with immunobiology and molecular biology ‘Ihc eight part concludes with an overview 
perspectives of clinical practice 

Up to now ancylostomiasis still remains a highly prevalent parasitic mfcciion that affects about 20% cf 
the world s population Surveys conducted in most tropical countries revealed prevalence of more than 50% > 
ranks as one of Ihe most important diseases in regions with warm and moist climates In addition to. or n 
combination with malnutrition and malaria, it is a frequent cause of human miseiy and economic losses Tie 
publication presents knowledge intended for promoting renewed research initiated by the Rockefcllc 
Foundation, and informs on Ihc current status of hookworm disease and its basic, applied and clmiol 
investigation 

J JlK 
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AGE AND GROWTH OF THE ROACH (RtlTII.US RUTH.US, PISCES, CYPRINI FORMES) IN THE SLAPY 

RIVERINE LAKE {CENTRAL BOHEMIA) 


Luboroir HANLL + > 


—f~~~— 1 of Protected Landscape Area Blanik, Lounovicc and Department of Zoology, Charles University 
»i Prague 


Abstract The data concerning the age, length and weight growth of the roach ( Ruulus runlm L. 1758) 
in the Slapy nvenne lake 1985-87 using 7619 specimens at the age from 0+ upto 9* arc presented liquations 
after von Rertalanffy, length-weight relationship and I'ulton' coefficient were calculated Ihc phenomenon of R 
la:e was also analyzed Differences between both sexes were discussed Ihc growih rate of the roach from Slapy 
nvenne lake is compared wthm the penod 1957-58, besides, the differences in the growth in various stagnant 
waters in Czechoslovakia arc given Ihc influence o! plerocercoids of lugula inicumalu on growth of the roach 
is mentioned, loo. 


iw roduchon 

The roach, Rulilus rulihis, belongs to ihc most common and abundant species ol 
Czechoslovak waters. The lengih growth of ihc roach in Czechoslovakia was up to present 
lime studied by many authors, c.g. B a 1 o n (1955), Frank & Vosli adovsky 
(1961), Frank (1962, 1979), L c I e k <1965), H o ! I \ k ( 1967), C a b c j § c k & 
Frank (1968), Vosiradovsk? (1965, 1968), P i v n i c k a (1972, 1974, 1975, 1982, 
1983, 1984), Chilravadivclu (1974), Oliva el al. (1979), Cerny (1980), 
Losos, P e ft A z & KublikovA (1980), K f f ? c k (1981). Hand (1982, 1987, 
1988), Justin cl al. (1985), Bcnciovi & Z a v 1 1 a (1987), Pivniika & 
Svitora ( 1988 ), SvAtora & Pivnieka (1989). 

The growth of ihc roach in ihc Slapy riverine lake was studied by F r a n k (1959, 1961), 
Oliva & Frank (1959), HoUfk (1961) and H a n c I (1969 a). 

Oulside Czechoslovakia, data aboul ihc roach arc summarized in papers by B c n c s o- 
vA & Zavfia (1987) and Pivnitka & S v A ( o r a ( 1988). 

The basic dala aboul ihc Slapy riverine lake were summarized in a scpdralc paper (H a- 
n c 1, in print). 


+ ) Haas* address: Dr. Lubomfr Hancl, Klndniby 33, CS - 257 62 Czechoslovakia 
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MATERIAL AND MIHHODS 


The specimens under study were obtained using nets (further details see H a n e I. m print) in the Slapv 
rtvenne lake Young of the year was caught in following localities Puand ckaly (Aug 12, 1985, n * 648. June 3(1 

1986, n - 4201; Aug. 4, 1986, n = 827; July 6, 1967. n - 2(M), Nova ?Jvohosl’ (Oct, 12, 1985, n = 19; July 19 

1987. n = 17; Aug 22-2ft. I9«7, n = 8) Elder specimens were caught in the following three localities; Star* 
fcvohoir (May 18. 198.5. n = 258. males * 26), Novi /jvohoit' (Oct. 12. 198.5. males n » 68. w,thout sex 
determination n = 235; June 21. 1986, males n - 37. females n = 141, without se« determination n = 443; Oct 
1), IV$6, males n = 63, females n = S8, without sex determination n = 172; May 16, 1987, males n = 19, 
females n = 8. without see determination n = 132), Psanc skaly (June 30, 1986, n = 5). 

The age was determined on the base of the scale structure by the use of the projecting apparatus 
..Documator fesegerai D( II' using the 17.5 tur.es magnification In all specimens vcntrodiagonal radius ol the 
scale was measuied. The Rose Ixe’s method was used with the correction value of 18 mm 
£ e r n y. 1980) The back calculation of the weight was performed using the method following Rounsclcll 
4. Everhart (1960). The length growth evaluation was made by the use of the growth characteristics (H 
a n e I, in pnni). The weight growth was compared using index of the production (see V i v n i f k a. 1972) 
The Fulton’s coefficient (KJP) was cakululed using the common formula (see H a n e I, m print). The 
phenomenon of Rosa Lee was analyzed by Ihe use of the method described by H a n e I (1982) 


RJ5UI.TS AND DISCUSSION 

Lcng(h Growth 

Body Icngihs of young of the year (YOY) of the roach from the Slapy riverine lake arc 
given in Table 1. The length of the caudal fin decreased with the increasing of the body 
length, the average equation calculated from ihe total sample of the roach from the Slapy 
riverine lake was: TL/BL - 1.2589-0.0008 BL (ranges of the body length 55-290 mm). At 
ihe end of the month of August 1985-87 YOY of the roach grew up to the average body 
length from 41 to 46 rum. These values are in good accordance with the data from the 
Teservoir Klidava in the year 1983 (K u b e £ k a , 1984). The values found are higher than 
values from the reservoir Lipno in the year 1964 (Vostradovsky, 1965). Frank 
(1970) has found an analogous variability (using ranges of the body length) in 
Czechoslovak reservoir Kli£ iva, C i k o v a (1966) in the reservoir Kuybyshevsk (USSR) 
and Krzykawski (1964) in the reservoir Legihskc (Poland), too. YOY in the Slapy 
riverine lake had average body length on Oct. 12, 1985 and Oct. 11, 1968 of 67 mm. This 
value is higher when it is compared with data from KlfCava reservoir in the year 1983 
(K u be t k a. 1984) It must be pointed out that the variability of the YOY (expressed as 


Table 1 Body lci>£ih of you ng of the year of the roach Irom the Slapy rtvenne lake 


locality 

date of the 
capture 

number of 
specimens 

body length 

mm 

Psand skilv 

12 8 1985 

648 

40.8 (22 1-50 6) 

Nov4 ?.ivohc«s'.’ 

12101985 

19 

67 (1.(56 0-78.0) 

Psane skaly 

306.1986 

4201 

21 9 (15 5 -278) 

Psane Mealy 

4 8 1986 

827 

35 4 (20 0 49 0) 

Pvane vkaly 

67.1987 

204 

14.8. (12.0 18 0) 

Nova ^ivutwiii' 

19.7 1987 

17 

21.4 (18.0-25.5) 

Nova ^ivoIukI' 

22.-28.8.1987 

8 

45 8 (44 0-50 0) 
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ranges of the body length) was high in some samples examined, c.g. 70-49 mm in th* 
sample caught on Aug. 4, 1986. 

The roach material sampled in years 1985-87 without YOY formed 1965 sped 
mens, which can be divided into 10 age groups. The most frequent were age classes 2- 
(46% in average of the total sample), 3 f (19%), 4* (16%) and 5+ (13%). The mos 
frequent were specimens with the body length 110 130 mm (25%) and 190-210 (27% 
The maximum body length of 290 mm was found in the specimens of the age 9♦. Thq 


Table 2. Average length growth of the roach in ihe Slapy rtvenne lake 


locality 

date of 
capture 

n 

'l 

>2 

>3 

<4 

% 

>6 

'7 

'8 

«9 

Budly 

Oct- 1957 

21 

41 

99 

153 

179 






(Prank,1959) 

rapid growth 











Buftly 

Oct., 195? 

133 

36 

66 

99 

128 

154 

171 

185 

207 

217 

(Prank, 1959) 

avc growth 











Bufily 

Oct., 1957 

b6 

35 

62 

96 

118 

137 

1.54 




(Fraak,]959) 

slow growth 











Cholfn 

Oct.,lS57 

6 

34 

60 

95 

131 

136 





(Franl0959) 












Slapy res. 

1958 

91 

43 

65 

99 

134 

162 

187 

200 

221 


(HoUac.1961) 

rapid growth 











Slapy res 

1958 

315 

42 

62 

97 

130 

161 

169 

183 

201 

218 

(HoKik,196l) 

ave. growth 











Slapy res. 

1958 

157 

42 

58 

84 

115 

1411 

154 

165 

175 


(HoKik.1961) 

slow growth 











St.Zivohosr 

18.5.1985 

26 

48 

98 

144 

179 

209 






(males) 











St.iivohoit' 

18.5.1985 

258 

47 

97 

139 

177 

199 

216 

237 



N.ftvohoSt’ 

I2.10.S5 

68 

50 

SO 

'75 







NXrvohotf 

12.1085 

235 

48 

87 

131 

166 

190 

204 

223 

231 


N.iivohoil' 

21.6 1986 

37 

53 

8? 

128 

167 

212 






(males) 











N.2jvoho«r 

21.6.1986 

Ml 

48 

88 

130 

171 

192 






(females) 











N.fcvohoJr 

21.6.1986 

432 

47 

89 

132 

16.3 

187 

200 

209 

205 

222 

N.&vohotl' + 

21.6.1986 

11 

52 

109 

152 

191 

212 





Psand skily 

30.6.1986 

5 

40 

59 








N.2ivohoit' 

11.10.1986 

88 

48 

89 

134 

169 

182 

195 

213 




(females) 











N?jvoiioir 

1I.I0.19S6 

63 

49 

96 

143 

169 

183 

200 





(males) 











N.?.ivahoir 

11.10 1986 

172 

48 

91 

12*9 

160 

181 

199 

213 

226 

241 

N.fcvohoir 

16.5.1987 

8 

4| 

71 

118 

1.38 







(females) 











N.?jvohoir 

16.5.1987 

19 

50 

83 

112 








(females) 











N.2ivohoit’ 

16.5.1987 

132 

52 

80 

% 

105 







♦ specimens infested by surface infectious dropsy 
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roach with (he biggest length was angled within Czechoslovak waters in the year 1982 in 
the river Be£va. Its total length was 530 mm (calculated body length 442 mm) and the 


table 3 . Parameter ol the von Hcrtalanffy'* equation of the nvat-h from the Slapy nvcrire. lake * ifc 

theoretically attainable maximum length. K - the growth coefficient, to the hypothetical Starling age), 
+ .specimens infested by surface infectious dropsy 


locality 

date cf 

rapture 

sex 


K 

to 

St.£ivohcA’ 

18.5 I9&S 

males 

472 

0TI7 

0027 

St/2h'oho4e 

18.5.1965 


342 

0.169 

-0.0019 

N. TjvohoSr 

12. to. ms 

males 

116 

0.569 

-0.0014 

N. ftvohoit' 

12.10.1985 


300 

0.190 

0.0037 

N. Zivohofc' 

2161986 

males 

511 

0.099 

-0 020 

N. ZivohoiV 

21.6.1966 

females 

359 

0133 

0.048 

N. ihohoif 

2161986 


273 

0 212 

0.199 

N. ZiYohosf 

21.5 1986 


421 

0.140 

0-034 

N. '/jvohosl* 

11.10 1 986 

males 

26 9 

0 231 

-0.0062 

N jbvohofr* 

II 10)986 

fcnulf* 

266 

0 204 

0055 

N. ?jvnho£r 

11.10 1966 


296 

0 186 

-0014 

N. Zivoboft 1 

165 1987 

females 

311 

0 146 

0.061 

N. ?jvohoir 

16.5 1987 


1)6 

0..594 

-0.0013 

ihc brook 

Masmik 

20.10 l^S 


215 

0.172 

0-053 


weight 1.45 kg, the age was unknown. The roach with the biggest weight was angled in t'tt 
river Labe in the year 1985. Its weight was 2.1 kg and total length 520 mm (calculated 
body length 433 mm), see H a n c I (1987). Concerning maximum age in the roach from 
Czechoslovakia, Hand (1982) has mentioned (he age 19+ of the roach, which was 
angled on Nov 8, 1980 in the river Divokii Orlice. Its total length was 400 mm, the 
calculated body length 33 mm and the weight 0.97 kg. KovriJ.nych (1987) pointed oul 
the age 20+ in the roach angled in the rivulet Vydrica (the tributary of the river Duna;) 
on Aug. 30, 1983. Its body length was 381 mm and the weight 1.344 kg. 

The average length growth of females and males of the roach in the Slapy riverine lake 
during the periods 1957-58 and 1985-87 is presented in Tables 2 and 3, where the grow!* 
model of von Bcrtalanffy was constructed. The average body length growth of females and 
males during period 1985-87 was very similar (body length in mm, females n = 229, male* 
n = 213, spec, caught in localities Stara and Nova 2ivohosl\ (fcmales/malcs): 1, = 48/5(1 
l a = 89/89, 1, = 132/132, 1 4 = 170/172, l s > 187/201, 1 6 = 195/200, 1, = 213). Belli: 
length growth in females than males of the roach confirmed B a I o n (1955) in the pend 
Pollrua and H o 1£ f k (1967) in the reservoir Klfdava. 

Concerning the length growth, broad variability w-as found in the roach from the Slap* 
riverine lake. Specimens with a certain body length (e.g. 189-234 mm) can belong to fro 
age groups and therefore "determination" of the age using only body length is impossible 






According lo my results it is evident lhat in one sample of the roach caught in the locality 
Novd &voho&' it was possible to find specimens with so-called slow, average and also 
rapid length growth (comparing with data by H o 1 1 \ k , 1961). As a results the average 
length growth in the material examined in the years 1985-87 was better in comparison with 


Table 4. Companion ol the length grv* 1b of the roach by the use of the C (h index in some native 
reservoirs 


locality 

author 



C lh(2-4) 

C ih(2-5) 

C lh(2-6) 

Stapy res. 1985-87 

mm. 


96 

118 

138 

(own value) 

max. 


134 

159 

181 


ave. 


107 

134 

152 

Slapy.1957-58 

mm. 


65 

85 

100 

(Frank, 1959, 

max. 


103 

100 

124 

Holdik.1961) 

ave. 


76 

94 

109 

Lipro res.1960-62 

mm. 


84 

118 

146 

(CabcjJck & Frank, 

max. 


109 

135 

161 

196b) 

ave. 


99 

129 

153 

Kiidava res. 1964 

min. 


124 

143 

153 

(Holcik, 1967) 

max. 


132 

154 

181 


ave. 


128 

130 

168 

ZiskaUkS res. 

min. 


105 

141 

1SS 

1974.19?? 

max. 


106 

14S 

173 

(Svaiora, 1981) 

ave. 


106 

145 

164 

Orl* res 1981-82 

min 


98 

130 

155 

(Benciova & 

max. 


106 

140 

146 

TAviU. 1987) 

ave. 


102 

135 

160 

Pasivinvki reS.1957 

ave. 


99 

121 

137 

(Frank. 1959) 






fiance res ,1982 84 

ave. 


8? 

9R 

111 

(LojkAsek.1937) 

1 festival res. 1979-82 

ave. 


73 

90 

105 

(Pivmika,l9ft4) 






Svihov res. 1973 
(P:vn;ika,l974) 

*ve. 


61 

84 

• 

Mlrhovo jc7cro 
amficial pond. 1 95 1 
(Cabqfek & Frank, 1968) 

ave. 


69 

90 


Table 3. Proofs of phenomenon of R,Lec on 

samples of the roach from the Slapy 

riverine lake; average 

value arc given in mm of the 


mean decrease in mm per year 


Year of catching 

a S c 


>1 

>3 

'« 

1985 

<*0 

116 

54 

m 


1986 

(3>) 

160 

51 

98 

147 

1987 

(« + ) 

6 

46 

74 

94 122 

x 


-4.0 

-170 

-530 


1985 * 

0 + ) 

40 

53 



1986 

(2*) 

362 

50 

100 


1987 v 

(3*) 

20 

43 

68 

117 

* 


-5.0 

-3 20 
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data by F i a n k (1959) and H o 1 £ i k (1961) concerning the same locality. The Icnglk 
growth in the Slapy riverine lake was better in 1957 than in 1958. This fact is probaty 
connected with changes of ecological conditions during the development of the rivtxiu 
lake (see P i v n i £ k a, 1974). The average length growth in the brook Mastnlk (onctl 
tributaries of the Slapy reservoir) was worse than in the riverine lake (Hand, 2989). 

In Table 5 total average values (in mm) of the Lee's phenomenon in examined materJ 
(for the method sec H a h c I, 1982) are summarised. Own our values are higher than ibe 
same phenomenon shown with the roach from the Klilava reservoir (see P i v n i £ ki, 

1982). Within periods 1984 85, 1985-86 and 1986 87 we can observe gradual lowering 
length growth expressed by the growth index Clh. Average values of this index xr 
summarized in Table 4. Ranges of this index calculated from own material original^ 
from the Slapy riverine lake (1957-87) varied from Cj h j 2 ^ = 100-181. These mny, 
include ranges of Czechoslovak stagnant Waters mentioned (see Table 4). 

The average length growth of the roach based on 1695 specimens (males and femah 
together) caught in the Slapy riverine lake in 1985-87 in mm of ihc body length was; I 
48, 1 2 - 87, 1 3 - 127, 1 4 - 163, i 5 - 195 f 1 6 202, 1 7 -221, l g - 221, l y - 232. 

In Table 4 average values of growth characteristics for various localities arc presence 
Better length growth using C lh ^ 2 . 5 ) *han in the Slapy riverine lake was found in reserve 
KHfava, '/4skalski n^dr*, Orlik, on the other side the worse length growth was founen 
reservoirs Lipno, Pastvinski n3dr*, Sancc, Hoslivaf, Svihov and artificial |>ond Much" 
jcz.cro. 

The comparison of the length growth in the roach within Czechoslovakia and ncek 
boring countries is given by BcncSovS & 7.5 v fc t a (1987) and P i v n i £ k a k 
$v£ l ora (1988). 

The occurrence of the plcroccrcoids of the Ligula intextinalis and their effect on ik 
length and weight growth of the second intermediate host was studied in the Slapy liwiric 
lake. The sample set of the Ligula invaded fish (n = 92) was compared with the hcaliy 
roach seined at the same site and the same time. Tbc infestation rates were one to nr: 
individuals of the I tgu/a in one fish. The parasites represented 2.3 - 17.3% (6.2% onm 
average) of the total weight of the fish. The range of the age of the invaded fish was )i lo 
6+; the fish aged 2+ and 3+ prevailed. The infested roach had a markedly slovcd k'pk 
and weight growth (further details see H a n c I, 1988 b). The average differences in k.# 
growth between healthy and infested roach was in mm of individual age groups as: \("} 
rnm, 1 2 : -18 mm, 1 3 : -31 mm, l 4 : -34 mm, 1 5 : -19 mm, 1 6 : -4 mm. 


Weight Growth 

Parameters of ike length-weight relationship lor ike back calculation of the weight fwi 
samples obtained in the examined locality arc summarized in Table 6. The "b" paranuu 
ranged from 2.4105 to 3.4141; in lemalcs it was 3.1648 and in males 2.9899 in average.Tree 
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Table 6 Parameters of Che body lengih/wcighi relationship of the roach from the Slapy riverine lake 


locality 

daU of 
capiure 

n 

ranges 
of body 
length (rrm) 

i 

b 

Slapy res 
(funk,195V) 

Ofl .1957 
rapid growth 
avc giowih 
slow growth 

21 

1-33 

86 


-4 9625 

-4 7698 
-4 6261 

+ 31266 

+ 30613 
+ 3 3694 

CAolin 
(Frank. 1959) 

Slapy res 
(Cabcjsck & 

Frank. 1968) 

9,10 1957 

1958 

l%8 

6 


-5 0059 

-5 0128 

-3 1523 

+ 3 2022 

Si 2nofeoAr 

18 3 1985 
(males) 

26 

184-235 

-4 2120 

+ 27862 

Si Znohoic 

18 5 1985 

258 

168-245 

-3 3128 

+ 24105 

Plane skily 

1281965 

618 

22-47 

-4 8359 

♦ 3 0554 

N /ivohoii’ 

12 101985 
(males) 

68 

83-150 

-4%32 

+ 31722 

N/ivohoSl’ 

12 10 I9&5 

254 

77-245 

-4 5018 

+ 2 9159 

N '/rvohoSr 

21 6 1986 
(females) 

141 

80-221 

A 5526 

+ 29626 

N Zivohosr 

21 6 1986 
(males) 

17 

85-225 

41155 

♦ 2 8760 

N/ivohoir 

2161986 

4.12 

73-255 

-4 7115 

•3 0225 

Piani skily 

31)6 1966 

4201 

16-28 

-4 9925 

+ 3 1251 

N /jvohoSi’ 

11 10 1986 
(females) 

XX 

120-215 

4 9652 

+ 3 1404 

N /jvohc&r 

11 10 1986 
(mate) 

61 

120-215 

■5 5863 

♦ 34084 

N /'ivohi^V 

11 10 1986 

176 

103-250 

5 0389 

♦ 3 1657 

N ZjvohoSt' 

16S 1987 
(males) 

19 

105-157 

A 1012 

* 2 7067 

N Unohoir 

16.5 1987 
(tcmalcs) 

8 

141-188 

-5 5286 

-3 3913 

N ?jvohoSr 

165 1987 

132 

66-145 

-5 5805 

♦ 34141 


constant "b" indicates that on the average females become heavier lhan males with 
increasing length. For the evaluation of the length and weight growth the Fulton’s 
coefficient of condition was calculated. The relationship of this conditional index to the 
body length is summarized in Table 7. Fulton’s coefficient was found to be as increasing or 
decreasing in various samples in dependence to the body length. In my material I have 
found ranges of Fulton’s coefficient between 1.45-2.76 in males and between 1.93-3.51 in 
females. The values of individual age groups of the roach from the Orlfk reservoir are 
given inBcnc5ov£ & 2 a v 6 t a (1987). Within the age from 1 to IX the average 
minimum of 1.57 and average maximum of 2.40 was found. These authors summarized 
values of Fulton’s coefficient of the roach from various Czechoslovak localities and abroad. 
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Table 7. Relationship belwenn holly length and Pulton’s coefficient (KF) of •I'- roach limn ihc Slaj<* 
nverinc lake 


local iiy 

date of 
capture 

sex 


equation 


r 

St.Ztvohoir 

183.1985 

males 

KF = 

2.4005 0.0021 111. 


-0.432 

St 2ivoho<f 

183.1985 


KF = 

2.1657 - 0.0006 111. 


-O.ilfi 

N. Zi%oho«r 

12.I0.I98S 

males 

KF 

1 8180 ♦ 0.0154 HI. 


*0.4:3 

N. ZivohoSr 

12.10.19R5 


KF = 

1.9669 + 0.0009 HI. 


+ 0.2692 

N. 2.NOhoir'J 

21.61985 

females 

KF ^ 

2.3636 - 00021 HL 


-0242 

N ftnohoftr 2 ’ 

21.61986 

females 

KF = 

2.4564 o.OOOfi HI. 


-0.22? 

N- ?ivohoir 

21.6.1986 

males 

KF = 

2.3753 0.0017 HI. 


-0253 

N. ?ivohoit' 

21.6.1986 


KF - 

2.1685 - 0.0004 BL 


-0.108 

N. 2jvohoir 

11.101986 

males 

KF = 

1 357S r 0 0430 BL 


• 0.6*3 

N. 2ivohoir 

11.10-1986 

females 

KF * 

2 2887-0.0001 Bl- 


-0.2i| 

N. 2tvohoif 

11 10.1986 


KF’ - 

1 6843 . 0-0026 Bl. 


+ 0614 

Specimens before spawning 






^ Specimens after spawning 






Table 8. Comparison 

of the index of production (PI) of the roach among Crechoslovafc reservoirs 


locality 



PI(3-5) 

Pi (4-8) 


author 







Stapy res 1985-87 


mm. 

164 


216 


(own value) 


max 

209 


265 




ave. 

179 


249 


Sbpy, 1957-58 


min 

52 


- 


(Frank, 1959, 


max. 

90 


- 




ave 

71 


240 


Lipno res 1959-62 


min 

150 


.367 


(CabejSck & Frank, 


max. 

188 


644 


J%8. Frank & 


ave. 

171 


525 


Vouradcvsky,l961) 







Orlik res 


mm. 

145 


211 


(TWck*, 198.3 


max 

152 


5V5 


(Henesov4 A 


ave 

149 


404 


73veta. 198’) 







PastvinskA res. 1957 


ave. 

139 


. 


(Prank.1959) 







Svihov res. 


ave. 

. 


208 


(Pivnifka.1983) 







Zaskalska tes 





327 


(Fivnicka.1983) 


ave. 





Klifava ibs 


ave. 

- 


203 


(Pivmcka, 1983) 







Orava res 


ave. 



29 


(Pivni{ka,1983) 
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In the period 1957-87, very broad variability of the weight growth was found using ih 
index of the production (PI^ 5 ^) - 52-209. By the comparison of periods 1957-58 an 
1985-87 I have confirmed, that on the average the index of production (PI^jj) at th 
second period twice higher as compared with the first period. Sufficient fish foo 
production in the Slapy riverine lake caused probably this fact, regardless to the increas 
of the roach’s biomass. This increase of the share of the roach's biomass in hauls wa 
evident by comparison of periods 1957-58 and 1985-87. Simultaneously the evider 
decrease of bream’s population was noted (Hanoi, 1989 a). The value of the index c 
production (PI (4^) at the roach within Czechoslovak waters rangers between 50-700 (avt 
200), see P i v n i £ k a (1983). From this point of view the roach growth in the Slap 
riverine lake in 1985-87 was found to be around the mean. 

SUMMARY 

In 1985-87, the length and weight growth of the roach (Rulilus rutilus) in the Slapi 
riverine lake (Central Bohemia) was studied. The scale method was used at 5924 young ol 
the year and at 1695 older specimens. 

Specimens under study represented 0+ to 9+ age classes. The average body length oj 
young of the year during years 1985-87 was at the end of June 22 mm, at the second week 
of August 41 mm aud the second week on the month of October 67 mm. The length 
growth was very similar in both sexes. The average length growth (using growth 
characteristics) was worse in (he years 1957-58 than in years 1985-87. The von Berta tariff) 
growth equations for different samples had following parameters: I®®: 116-511 mm, K 
0.099-0.594, t D : -0.055 to *0.199. The phenomenon of R.Uc was evident. Index of growth 
characteristics varied in the Slapy riverine lake during period 1957-87 between values 
C, h ( 2 - 6 ) = 100-181 and concerning index of production between Pl(a x) " 218-265. The 
population of the roach in the Slapy riverine lake in 1985-87 can be designed concerning 
length growth and weight growth as growing around the mean found wiihin Czechoslovak 
reservoirs. The "h" parameter of the length/weighl relationship ranged Irom 2.4105 ti 
3.4141; in females it was 3.1648 and in males as 2.9899 >n average. The roach infested b) 
plcroccrcoids of the Ligula intest tna/is had a markedly slowed length and weight growth. 
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BOOK REVIEW 

H oci I I M d i H. (lid): The freshwater fisher of Europe. CSupridae ; Angtulhdae. Aula-Vu^ 
Wksbadcn. 1991. 44? pp 90 tables. 101 figs. Pnce 236 DM 

The bock is the second volume of the senes "The Freshwater Fishes of Europe’ The first volume*4 
divided into two parts, voi.l/l deals with lampreys (Feiromyzontiformes, editor J. Holtfk, vol. 1/11 cowrti 
the general introduction to fishes and the order of sturgeons (Acipcnscnformes). The editor is the 
person. The above mentioned second volume deals with clupctds and eel It was prepared together wit*:‘< 
editor in the cowork of several European ichthyologists, namely C Dauchcmenis. P S i: cou¬ 
nt id is, J. (J a u d a n t, Ch. W Heckman, M. Karapetkova, F. Kart as, P Kola in 
S. V. Kozlovsky, V.l. Mogilchcnko. J. P. Ouigiard, A I S t n i s. F-W Tcstl 
They represent five European and one Nonhafncau country, Bulgaria {2 authors), France (3 authtEj 
Germany (2 authors), Greece (2 authors), Tunisia (1 author), the former USSR (2 authors). The volumem 
dedicated to the memory of the late world known Russian ichthyologist. Professor A.N. Svctovidov fronft 
Zoological Institute of the Academy of Sciences in St.-Petersburg, who died on 26th April 1985. His monogip 
covering clupcids, published in 1952, represented a solid base for ihc recent monograph. For every spccicuhi 
occurs in Europe a summary of knowledge about systematic* and taxonomy, geographical distribution. ccOtp 
economic importance and list of literature is given. By this way arc described 2 species of the genus Clupeoah 
6 species of the genus Alosa, 1 species of the genus Anguilla. With regard to the Czech and Slovak readers m 
interesting data concern the alius shad, Alosa alosa, the Danube shad. Alosa caspta nordmanm and the id, 
Anguilla anguUia The book is well produced and figures and diagrams arc dear. However. I have a Ml 
criticism to the map (p. 100) about the geographical distribution of Ihc allis shad, where the former taa 
confirming its presence in Bohemia, published by F r 1 1 (1872. 1908) were omitted. The fish penetrated «u 
Bohemia through the over Elbe and the Vltava upto city of Prague The same data are lacking also in then* 
(p.101). The former opinions about the possibility of upstream migrations of the Danube shad as far as thclm 
Gate and still higher upto the Hungary were not substantiated recently and therefore theoretical considerate 
about the possible occurrence of this species on our territory in the Slovak part of (he Danube arc not bastde 
the actual material. In the chapter about the eel not pappers of the late Professor K. Sehafema arc cited.M 
the Czechoslovak participation is documented by the common paper of M. P e ii i / and l\ - W. T c s:h 
(1970) dealing with the sex relationship and the growth of the eel on several localities from the Elbe region, m 
by the mention of the paper of K. Lohnisky (1982). who described the abnormal orange coloration cf* 
single specimen of the eel, caught in the Tic hi Oriicc in North Bohemia. 

I'he editor, coauthors and the publishing house arc to be congratulated on bringing together u very ir f . 
number of facts concerning both groups ol fish in this book, which represents the principal sount 4 
informations for all ichthyologists and is also indispensable lor anyone interested in ichthyofauna. 

O CbJ 
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ON HIE DIET AND FORAGING ACTIVITY OF WHEATEAR (OENANTHE OENANTHE) IN OLD 
GRASSLANDS (POCANA MTS* CZECHOSLOVAKIA) 

Anion KRlSllN 1 4 Alice EXNEROVA 2 

'institute of Forest Ecology SAS, Sturova 2, CS-960 53 Zvolen, Ccechotlovaki* 
a Ambroiov* 12, CS-130 00 Praha 3, Czechoslovakia 

Abstract S»*t> five food samples. obtained from 24 nestlings of whcatcar in 5 nests, contained 215 rood 
item* belonging to 85 species, 47 families and 12 orders of invertebrates. The eudommanl items included larval 
Ir.pidoptera (Nymphalidac - ). Orthoptera (hnphya and Ouirttup/w spp ) and Coleoplera (Canthandac). LC 
mainly life forms inhabiting the soil surface and the herb stratum. The si/e of the foraging territory attained 3-5 
ha at the density 6-7 breeding pairs per 100 hectares. Parent buds fed their young 11-19 limes an hour, of lhat. 
the male 7-11 times and the female 4-8 times The paper contains observations on the foraging &tiaicg.cs of the 
wheatear. 


i^rRooucnoN 

The Wheatear (Ocnanthe ocnanihe) is among the few bird species in Czechoslovakia 
which inhabit a wide range of habitats from lowlands up to elevations of 2000 m. 

Whcalcars breed in meadows and pastures with scattered heaps of rocks, in Alpine 
building sites, dumps and wasteland. 

Until recently, the trophic ecology of this species has scarcely been studied (e.g. R j a - 
b o v 1965) and no data are available from Czechoslovakia. Greater attention has been 
paid to its foraging strategics and several aspects of its breeding biology (K n c i s & 
Lauch 1983. Moreno 1984, etc). 

The objective of our study was to analyse the diet of wheatear nestlings and to 
contribute to the knowledge of the foraging activity of wheatears during the breeding 
period. 

v ' . METHODS AND MATERIAL 

In 1989 - 1990, using the neck ring method, we obtained 65 food samples from 24 young 
(5-14 daw old) in five nests. For young over 10 days old wc applied the so-called cotton 
thread technique to prevent the neck-ringed young from leaving the nest: the nestling was 
tied by its leg with a cotton thread to the nest cup or to its immediate vicinity. 

Wheatear nests were found in heaps of rocks 0.6-0.8 m high. They were situated at an 
average height of 25 cm from the bottom of the heap. The breeding habitat of the 
wheatear is represented by old pastures and meadows, diversified by .scattered patches of 
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natural successions! vegetation and heaps of rocks. Our locality lies on the southern slop: 
of Ml. Pol'ana (central Slovakia) in altitudes of 960-1070 m above sea-Jevcl (4#’38‘N, 19 
2S’E). In its environs arc discontinuous bccchfir-spruce forests. The local population den 
sity of Oenemthe oenanthe is 6-7 breeding pairs per 100 hectares. The dominant breeders m 
our locality include Lanius collurio, Amhus mviatis, Lullula arborea, Embenza citrinm 
and Alauda arvensis, less frequent were Suxicola torquata, C.rex crex and Coiumix corumix. 

In quantitative evaluation of the diet composition, we have used dominance ol numbers 
(n%), volume, (V%), frequency of occurrence (%f) and importance index (I, ex K r i i 
tin, 1988) of Tood items. Foraging strategy, frequency of feeding the young were studied 
from a shelter, using a Dekarem 10x50 binoculars. 

R1SULTS AND DISCUSSION 

Analysis of the Diet 

in 65 food samples we identified about 235 items belonging to 85 species 47 families 
and 12 orders of invertebrates. The markedly cudominani food items (in terms of n% and 
V%) included Lepidoptera, Colcoptcra and Orthoplcra; occasional ones, Annelid. 
Gastropoda, Mecoptera and poisonous Diplopoda (see Review of specimens). The m»i 
important component - Lepidoptera - comprised 86.6% larvae, half of which were hairy a 
spiny forms of the families Nymphalidac, Arctiidae and Lasiocampidac and ita 
Zygaenidae known to contain HCN. It was also interesting to note the occurrence nf 
aposematic adults of butterflies (such as Erebia and Vanessa spp.), bees (Apidac), hover 
flics (Syrphidac); of beetles, Chrysomclidac, Canlharidae and poisonous species of 
Staphylinidae (see Review of species). 

The whcatcar consumes invetebrates from 2 mm in size and 2 mra 3 in volume 
(Apbidoidca) up to 40 mm in length and 1020-1120 mm' in volume (Lumbricus sp., 
Tettigoniu viridissimu). The average length of prey is 15.3 mm, its average volume is I56H 
mm 3 . Compared to the average prey size of e g. Troglodytes troglodytes and Erithaev 
rubeculu, this means a relative increase in prey size related to body mass of the predator 
( E . rubecula: 1 = 8.36 mm, V - 28.5 mm’; T. troglodytes: 1 = 6.3 mm, V - 21.6 mm 3 ). 

R j a b o w (1965) analyzed the stomach contents of 89 wheat cars (58 adults andJI 
juveniles) in May to July in the steppe of northern Kazakhstan. The dominant and min 
frequent components included Colcoptcra (F = 77.5 %) and Hymcnoptcra (F = 47.2 % 
mainly Formicidac, and Orthoplcra (32.6 %). Of the Colcoptcra, he mainly found rept: 
sentalives of the families Curculionidae, Carabidae and Tenebrionidae. It should lie nod 
on the high percentage of Colcoptcra and the low one of Lepidoptera in R j a b o w J s (It) 
observations that the method of stomach content analysis overestimates heavily sclerolud 
invertebrate groups. We have arrived at similar conclusions as R j a b o w (l.c.) that tk 
diet of the whcatcar mainly consists of invertebrates inhabiting the soil surface and lie 
herb stratum. 
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Review of tana contained in * 6 • diet of whcatcarc (Oenanike mikmAOs aurahc 
indicate - absolute f/n. 

Annelida: Lumbracua sp 1/1. 

(iaslnipoda: Cochitcopa lugubns 1/1. 

Araneidea: Xymcus ip. 3/^ Phliodromus sp. \/\,Araneus *p. 4/5, Salltcidac 1/1. LyCOsidac 2/2 
LJiplopoda: Chrnmataiulus uiulmeaMS 2/2. 

Orthopiera: fsophyapyrtnaca 11/17, Teitigo/ua vmdustma 2/2. Chonhippus sp. 5/R. Terra sp 1/1. 
Aochenonhyncha: Cere opts sanquinolenia 1/2. Gcadcllidac 1/2 
Siemorrhyncha: Aphidoidca 2/4 
Mccoptcra: Panorpa communis 1/1 

Coleoptera: P/erosiichus mctaiUcus 2/2. fretosnehus sp. 1/1. Amur a sp 1/1. Sdpha sp 5/5. Siaphyluius fi w' 
2/2, Siap/ryluuu sp. 1/1. Canthans nigricans 6/9, C rusuca 1/1. C.obicvru 1/1. I'roucmon less datum 5/5 
Seiawsomus atneui 2/3, Etaiendac - larvae 2/2, Phy/loptnha fwmcoJa 1/1. Aphod/ut sp. 2/2., 
Cryproaphaius sericeus 4/4. Chrysomelidac - larvae 1/3. Phytlobius sp. 3/4. Ownhynchus sp. 4/5 
Hymcnopiera: Pamphilndae - larvae 1/1. TeruHreduudat 1/1. Rhogagasier vmdis l/l, Tcnthredtoidac - larvae 
1/1. Ichneumomdae 1/1. Tetramonum sp. 3/8, Formica sp. 1/1, luistus sp 3/5. I'ormicidac - pupae 2/6,! 
Apts mellifera 5/6. Apwlae 1/1 

l«pidoj>ier,i Zyguena s p 2/2. Nymphalidac - larvae Melhcia athalta 9/11), Argynrut paphya 2/2, Vanessa \ 
aialania 2/2, A gluts uriicac .5/5, Inachys i o 4/4, Satyndac - adults Erebus me,tus* * 7/7, Gcomctridae larvae 
Roduvraptua vtfucano l/l. Gnophos sp .5/7, Colatois pennana I/I, Epunta autunmaia )/1. (icomelridac 
larvae ^sp. 2/2. laoocampidac - adults Macrorhylacia rubt l/l, Saturnudac - larvae Saiatruapavoma l/l 
Arctudae larvae: ATt/rmd complana 2/2, Noctuidac - larvae. Apamea sp l/l, Cerapteryx gamma 5/6 
Mubymna sp. 2/2. Catadnna sp 2/2, Noctuidac - larvae g.sp 3/3. Nociuidac - adults g.sp l/l. I yeaemdae 
larvae g.sp. 3/3. 

Diptera: llpulidac - larvae 1/1. 'hpulidac - adults 2/2, llibionidac 3/4. Syrphidac * larvae l/l. Luctha sp. L/l 
Hmpididac 3/3. Tachyna ferox 2/2. Tachynidac gsp. 1/1. Sarcophaga sp l/l. Diptera - larvae gsp 6/10. 


Tab I. Analysis of dietary components of wheaicar (Ocnanthe ocnanihe) nestlings m the study 
environments (n% - relative abundance, V% - relative volume, f Vt • relative frequency. I - importance index c* 
Knitin, 1988 ) 


Dietary components 

n*yt ) 

v% 


1 

Lepidoptcra 

28.5 

62.7 

67 7 

52 3 

Coleoptera 

22.1 

11.5 

44.6 

26 0 

Onhoptcra 

119 

14 5 

35 4 

20.6 

Hymenoptcr* 

136 

5.2 

23 1 

14 0 

Diptera 

11.1 

3.2 

16 9 

10.4 

Arancidea 

5.1 

1.4 

13.8 

6.8 

Stcmorrhyocha 

3.8 

0.2 

6.1 

3.4 

Auchenorrtvyncha 

1.7 

0 3 

3 1 

1 7 

Diplopoda 

0.8 

0.2 

31 

1 1 

Annelida 

04 

0.6 

1.5 

0.8 

Gastropoda 

04 

0.02 

1.5 

0.6 

Mccoptera 

0 4 

0.1 

1.5 

0.6 


Foraging Territory 

During the period in which they fed iheir young, ihc whcalcars foraged up lo the 
distance of 100-150 m from (heir nest, oflcn in ils immediate vicinily, using ihc low slonc 
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wall containing the nest as a vantage point. The size of the foraging territory varied from 3 
to 5 hectares. Hence, with the breeding density of 7 pairs per 100 hcstarcs the foraging 
territories did not even touch in most cases and thus no inlraspccific competition occurred. 

On the other hand, we observed interaction with other bird species breeding in our 
study locality. The whcatcars showed dominant behavior against ycllowhammcrs 
(Emberiza citrinella ),chasing them away from the vicinity of their own young. On the other 
hand, a shrike (Lanius coHurio), nesting 15 meters from one of the wheatear nests 
observation, several limes chased away the wheatear from its ncsl. 

W a r t m a n (1985) found a still gfeater extent of the foraging territory (averaging 8.5 
hectares), which may have been caused by lower availability of food due to the high 
elevation (up to 2100 m above sea-level) of his study area. He also rarely observed 
territorial conflicts between whcatcars. Aggressive behavior of whcatcars towards rock 
pipits (Anthus spinoletta ) and hedge sparrows (Prunella modularis) was more frequently 

observed. 


Frequency of Feeding Young 

We studied the frequency of feeding the young in two nests containing 5 nestlings each. 
In the fust one the nestlings were approximately 7 days old. In the other ease the young 
were approximately two weeks old, i.c. shortly after having left their ncsl but staying in its 
dose vicinity. 

In the First case the parent birds fed their young 11 times an hour; of that, the male fed 
7 times and the female only 4 times. 

In the other ease the parents fed 19 times an hour; of that, the male fed II limes and 
the female 8 times. 

Hence, the feeding frequency increases with increasing age of the young, and the male 
brings food more frequently than the female. The difference in feeding frequency between 
the parent birds in greater in the ease of younger nestlings, the female spending more time 
warming the ncsl, especially in unfavourable wcathcar. 

Similar results w'crc also obtained by M o r e n o (1987) in Sweden. 
Wartmann (1985) also observed a similar feeding frequency (11-15 limes an hour). 

Foraging Behaviour 

The ways of obtaining food, observed in the wheatear (Fig. 4), correspond, in their 
diversity, with the rather wide range of prey of the wheatear ascertained in our study 
locality. All variants of the foraging behaviour start in the bird's waiting perched in a 
vantage point (a shrub, a rock, a heap of stones, a wall). The highl of such vantage points 
mostly does not exceed 1 m. Having sighted suitable prey, the bird rapidly attacks the 
insect either silling on vegetation or on the ground. This was the most frequent way of 
obtaining prey. Besides, whcatcars also hunt insects on wing (especially butterflies and 
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mochs) in fluttering flight directly in the air. Often ibeir fluttering close to the ground is 
observed, the birds then attacking insects on the ground or on vegetation. Less frequently, 
they were observed pursuing their prey, running on the ground or raking and pecking in 
it. The foraging birds combine these stiatcgics m various ways and often return to their 
vantage points. The ratio of the different foraging strategies depends, to a considerable 
degree, on the supply of suitable prey, and thus it may differ not only in different habitat 
types but even in one and the same locality within cmc breeding season. 



I'll- 1. Foraging strategies of whcatcir* (OettanUie oenamtu). A * fluttering flight and then attacking invert* 
on the ground or on vegetation, It ~ catching inverts in fluttering flight in the air. C - chaung «n<J catching 
insects on the ground: D - perching on vantage point and then attacking insects on the ground or on vegetation 

The above is corroborated by the results obtained by other authors. Wa r t ma n n 
(1985) observed, first of all, wheatcars wailing for their prey in vantage points and, 
besides, pursuing flying insects up to distances of 30 meters. Moreno (1984) also 
recorded wailing in vantage points as the most frequent foraging technique, the wheatcars 
preferring low objects (up to 20 m high) as vantage points. This technique was combined 
with gathering food on the ground. Catching prey in the air occurred rarely. On the other 
hand, Kneis & Lauch (198?), having observed wheatcars at Hiddcnsec, recorded 
walking on the ground and pecking or raking as the most frequent foraging strategies and 
waiting on vanlagc points in only 16 % of eases. 
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Inslilul fur lors ideologic dcr Slowaki&chen Akadcmic dcr Wi.<&caschaficn, 
C-S-960 00 Zvulen, Tschcchoslowakei 


Abstract The pupae of acc««ibre Central l-uropean Toriricini (Lepidoptera. Tortnndacj an 
characterised, described and pictured on base of their pupae and a key for determining the genera and species 
as well as some biological data arc added. The present system of this group is discussed from the point of view 
of pupal characters. 


Dicst: Arbcil kniipfl an die von Palocka (1980 a. 1982, 1983) an und behandcll cine 
wcilcrc Tribus dcr Totiricidae, die Tortiicini. In dcr dem Verfasser zuganglichcn Lilcratur 
wild diese Gruppe hinsichilich deren Puppen nichi /usammenfassed bearbeilet. Die 
Puppen dcr cinzcln Anon werden in mehreren Aibcilcn, z.B. bci E v c n h u i s cl al. 
(1973), P a l o i k a et al. (I960), Paiocka (1980) und S p c y c r (1958) cha- 
raklcrisicri. Unausrcichcndc Beschrcibungcn findel man in manchcn Handbuchcrn wic 
Bradley el al. (1973). Da diese Gruppe zu den wirischaftlich wichiigstcn gchori, isi 
die Moglichkcil dcr Bcsiimmung bcrciis im Puppcnsladium fur mchrcrc Fachgcbielc 
bcdculungsvoll. Es werden hicr 22 Arlcn von 4 Gallungen bcarbeitcL Dcr Verfasser dankl 
fur die Ermoglichung cincs Studiums der Puppcnsammlung dcr Zoologischcn Staatssam- 
mlung in Miinchen der Alexander von Humbofdi Sliftung, die ihm cin Sludiumsiipendium 
cricili hai und dcr Lcilung dcr Slaalssammlung vcrhindlichsl. Fiir die Ubergabe des 
Puppcmnaterials is cr ebcnfaJIs den Herren Bengtsson (LAttorp, 5 eh we den), Bus/ko (To- 
ruft, Polen), Gregor (Briinn), Karlshoh (Kopenhagen) und J. Kulfan (Zvolen) /.urn Dank 
vcrpflichlcl. Das System und die Nornenklaiur folgt Lcraui (1980) und S c h n a c k 
cl al (1985), die puppcnmorphologisc.be Tcrminologic Mosher (1916). Die 
bionomischcn Angaben werden auf Gr und von Bradley cl al. (1973), S c h u t/. e 
(1931) und nach cigcncn Bcobachlung erwahni. Material und Mclhodik, ferncr die 
wkbsiigs\cn Merkmale und ihre Variabilital cnlsprcchen den Angaben in 
PaloCka (1983). 


Ttibas Torliicim Obraztsov, 1949 

Korperbau isl von den Abb. 1-2 /.u crschcn. Maxillae grenzen relaiiv lang an die 
Vorderbeine, diese von den Antennae durch die Miftclbcinc dcudich rsoliert (Abb. 1, 22). 
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1. Abdominalscgmcnt ohnc-, 2. nur mic eincr Kaudalreihc von Dorncn. die oft schwachcr 
und slumpfer als die auf den folgcndcn Seginenten sind. 3.-7. und meistens auch das 8. 
Segment mit jc cincr Basal- un ciner Kaudalrcihc von Dorncn, am 9. Segment gibt cs nur 
cine Basalrcihc und am 10. fchlcn die Dorncn immer. Kremaster stets entwickclt, kurz bis 
mittcllang, stark dorsovcntral komprimicrl und charakicristiseh sdirag vcntrokaudal 
orienliert. Meistens tragt cr cin Paar spitze kaudolalerale Auslaulcr. Mil 2 Paaren von 
Pcrianalcn- und 4 Paaren von Endborsten, dicAC nicht seJeen hakenartig. D 3 und L : cnl- 
sprigen von dcr Vcnlralseite dcs Kremasters weit voncinnandcr, D ; mtisl schrag 
frontoventra) von L., Sd, entspringen von dcr latcralcn, D ( von dcr dorsalcn Scitc dcs 
Krcmaslcrs, allc von dessen Enddriilel (Abb. 6-8, 107-109). 

Von dcr Tribus Archipini und Olethreutini durch die Form und Orientation dcs 
Krcmaslcrs, von Cochylini, Cnephasiini, Eucosmini und Crapholilhini ausserdem durch 
die Abwessenheit dcr Dorncn am 10. Abdominakegment Icicht /u unlcrschcklcn. 

Die Mchr/ahi dcr Arten isl dcndrophil, die an Krautern lebenden bevor/ugen meistens 
die Vertreter dcr Familicn Rosaccae und Ericaceae, scltcncr Lythraccac u.a. Mehrere 
Arten sind ± stenophag. Die Raupen leben zwischcn versponnenen Blaltcrn, auMiahms- 
wcisc endophag in Friichtcn, Verpuppung mcisL am Frassort. Fur diese Gruppe ist die 
Uberwinterung als Imago mit der Eiablage erst im Fruhling charakicristiseh. Andcre 
Arten uberwintern als Ei, scllcn als Raupc. Biotope dcr mcisten Aricn sind Waldbcslandc, 
insbcsondcrc ihre Rand/.onc, Waldsteppe, Uferbestande, andcre leben in freiem Gclandc, 
an Heiden und Mooren. Mehrere sind Schiidlingc dcr Wald- und Obsthol/cr ruler 
Kulturpllan/«n. 


Hcstimir. un^siabellc dcr G « 11 u n g c n 

Unberikkwhtigi bleibi die Gatlung Spoialuiu MeymrV. 1907. von wckher kem Material vorlag 
) Probocos kurs.cr alt die doppclie Lange ven labium ♦ Palpi labialet (Abb. t. 13) Vordcr- und Milicl- 

huflcn grenzen etwa gleichlang aneinandcr (Abb. 1, 4. 14)._ ...._3 

- Proboccis weiugtteiu doppelt »o l*ng wic Labium * Palpi lab>alci (Abb. 21) Vordcrhuficn grens.cn vtel 
ktincrancinander ala die MitldhUlien (Abb. 33.43, 72) ---2 

2 (1) Kremaiicr mu alarken. apiucn k-udolateralen Aaslaufern (Abb S4-56)........ ..Aclens 

Krcma&lci kaudulalcrai abgerundcl. chne spilec Aualauicr (Abb. 24, 29). .... Croeua 

3 (1) Fruni mil einem Lungskicl (Abb 1.1) Mctanodim siark gerun/cli (Abb 9) . .Timor 

Fron& ohnc cmen Lanpkiel (Abb I3> Mclanotum kaum gcruivclt (Abb. 12) .. Aleunma 

Galtung TORTRIX Linnaeus, 1758 


Puppen rclativ gross, Skulptur am Abdomen papillos-zcllcnarlig. Frons mit einem 
Langskicl (Abb. 13). Maxillae (Proboscis) kiirzer als doppcltc Lange dcs Labiums mit den 
Palpi (Abb. 1). Vorderbuflen grenzen aneinandcr fast so lang wic die Miitelhuftcn, diese 
grcimm an die Vordcrbcinc wenigstens 2x langcr als an die Miitclhcinc (Abb. 4.). Dorncn 




dcr Basal- und Kaudalrcihc an imttlcrcn Abdominalsegmcnlcn fasl gjcichgross, relativ 
klein, dicht, sicil kammartig von erhabencn Oucrlcisicn cmspringcnd (Abb. 7). Ventral 
rcichcn die Doincn dc« Basalrcihc bis zu den lateralen Boitstcn, was auch am 9. 
Segment dcr Fall ist (Abb. 9). Spuren dcr Bauchbcinc relativ dcullich (Abb. 1). Kremastcr 
kui/. und brcil, kaudolateralc Auslaufcr brcil (Abb. 6-8). 

An Eichcn gebunden, das Ei uberwintctl, Vcipuppung unler eincm umgeschlagenen 
Blaltrand Oder zwischcn versponnenen Blaitcrn. Nur eine miueleuiopaischc Art. 



Abb. 1-7 Tormxvtndana: I - Habitusbild in Ventral-. 2 - m Utcralsicht. 3 - Fro ns. labium, 4 - Mitielhufie 
und Uragebung. 5 - Rndteil dcr Mittcl- und Hinterbeinc. Antennae und Hugcl. 6 - Abdominalcndc in Ventral-. 
7 - m D orals it ht A - Antennae. Abdl-lU - !-10 Abdomsnalscgtncnt. AN - Analnaht, U - Basaireihc dcr 
Domcn. BB - Bauchbcinc, Cl - Clypcus, F - Frons, IHC - Frontalkamm, G - Gcnac, ON - Gcnilalnabt 
(Marine hen). HB - Hmtcibemc, HIT - Hinterflugcl, K - Kaudalrcihc dcr Domcn, Kr - Krcmaslcr. I-b - labium, 
Lbr - |^.hrum. MB - Mittclbcmc, MM - Hittclhuftcn, M.sN Mcsnoruum. MtM - Metanotum, Mx - Maxillae { » 
Probosns). O - Oculi, PM« - Palpi maxillarc*. PN - pronotum, S * Spirarulum. V - Vertex. VR - Vorderfccint. 
vn Vonkrflugd. VH Vordcrhuftcn, VS - Vordcrschenkcl Dl. D2.1.1. Sdl Bcrcichnungde: Borstca. 
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Tonrix viridana Linnaeus, 1758 


Puppc 7,5-10,5 x 2-3 mm (5 <?, 5$ aus dcr Slowakci), 9 grosser als &. FSrbtuj 
pechbraun bis rotlich braunschwar/, Exuvic rbtlich dunkcl-bis schwar/braun, glatioi 
Stcllcn ziemlich glanzend. Kopf und Thorax ± quergcrun/elt. Voidcrfliigel ai 
angedculctcr Ncrvatur. Skulptur am Kaudalccil dcr hewcglichen Abdominakcgmcrc 
wesentlieh grober als am Frontal- und Mitteltcil, Borsten rclativ gross. Frons vor 5 
Bascn dcr Antennae stark, stumpf hervortretend mit cincm 1-angskamm (Abb. 3). C?|yfo 
vom Labrum kaum abgctrcnnt, Postclypcus + Labrum bilden ein fiinfcckigcs Gebui. 
Maxillae gren/xn aucinandcr dcutlich kiir/cr als die l-angc dcs l-*b>ums ■* )’<>i 

labialcs (Abb. 1 ). Vorderhuften grenzen aneinandcr ctwa so lang wie die Millclhuha 
(Abb. 1). dicse an die Vordcrbcinc fast 2 x langcr als an die Mjttdbcinc (Abb. 



Abb. & 10. Tartrir wuftinu. 11 18 AUimma kxjlwgutna. 111-20 Ooesui (orikoteuna: K, 17 - Abdommakit, 
Laieralsichl, 9, 12 - Metannium, 10, 11 - Pronotum (linkc Halite), 13 - Frons. Clypeus, Labrum. Ijitin 
Maxillae (Probo&fis), 14 - Miltdhiiltc und Umgebung, IS, 20 Lndteil drr KCiud und Hintcrbcmc. Anlcia 
und Fliijd, 16, 19 - Abdominalendc, Ventral-, 18 - Dorul&ichl. 
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Antennae hochstcns wenig langcr als die Miltclbcinc (Abb. 5). Pronotum rclativ lang, 
lateral kaudalwans deuilith ausgchuchtci. Thorakal Spiraculum gross, spaltenformig 
(Abb. 10). Metanotum kurz, breit, ccwa zu 1/2 schr breit ausgcschniucn, fronlolalcrale 
Auslaufer abgcrundet oder abgeschiefl (Abb. 9). Am 2. Abdominalscgmcnl die Kaudal- 
rcihe mit rd. 30 stumpfen Dornchcn, am 3. Segment rd. 14 Dornchcn dcr Basal* und 30 
dcoen der Kaudal-, am 4.-7. Segment 8-10 Dbrnchen der Basal und 18-20 denen dcr 
Kaudalrcihc zwischcn den Dursalborstcn. 8 . und 9. Segment mit nur cincr Reihe, Dorn 
chen so gross, wic an den vurgehenden, klcin und dichl. Kremaster kurz, mil schwachen 
kaudolalcralcn Auslaufcrn, massig gcrun/clt, Borsten dcutlich (Abb. 6 - 8 ). 

Raupc an Eiehen, bevorzugt Qucrcus robur und Q. pubescent. Vor allcm in Auc- und 
Niederungswiildcrn, aber auch in der Waldstcppc, wo diese Art zu starken Gradationen 
ncigt und cin gefabrlirbcr Forslschadling 1 st. 

Gaitung ALBIMMA Hubner, 1825 

Puppen rclativ kleincr, feiner skulpturicrt, am Abdomen mit Mikrozapfen, Kaudalleil 
dcr bcwcglichcn Scgmcnlc mil Zcll-/Papillcn-/Skulptur. Stirn wenig vor die Wurze) dcr 
Antennen vorgcwolbt, ohne Langskicl. Proboscis kiir/cr als die do p pc lie Liinge dcs La- 
biums + Palpi (Abb. 13). Vorderhuften grenzen kaum oder wenig langcr ancinandcr als 
die Miltclhuflcn (Abb. 14). Mctannlum kurz, breit, kaum gcrun/clt (Abb. 12). Nahe dcr 
Basis dcr basalcn und mittlcrcn Abdominalscgmcnte gibt cs cingcsunkcnc Qucrbandcr. 
Die Dornen entspringen von klcincn Querlcistcn, die dcr Basalrcihcn diinncr, jedoth we¬ 
nig grosser als die dcr Kaudalrcihcn. Lateral rcichen die Basalreihcn nur ctwa /.um Ni¬ 
veau dcr Spiracula. Kremaster kurz mit klcincn kaudolalcralcn Auslaufcrn (Abb. 16-18). 

An Eiehen gebunden. Ubcrwintcrung als Ei. Verpuppung /wischcn Blailcrn, aber auch 
in dcr Waldsireu. In Mitlclcuropa nur cine Art. 

Aleimma loeflingiuna (Linnaeus, 1758) 

Puppe 7-9 x 2.2-2.5 mm (5 <5, 5 5 aus dcr Slowakci), rotlich braun, Exuvic hcllbraun. 
Skulplur am Kopf und Thorax vorwiegend fein, wenig gcrunzch. Vordcrflugcl mit 
angcdcutctcn Adern. Borsten dcutlich. Suturac dcr Mundtcilc stark, dunkclbraun. Millcl- 
hiiftcn grenzen an die Vordcrbcinc wenig, hochstcns um 1/3 langcr als an die Miltclbcinc 
(Abb. 15). Pronotum kiirzcr, kaudal weniger ausgcbuchicl als bci T. vihdaita (Abb. 11 ). 
Melanolum ziemlicit kur/, frontolatcralc Auslaufer brcil abgcrundci (Abb. 12). Am 2 . 
Abdominalscgmcnl rd. 14 Dornchcn dcr Kaudal-, am 3.-6. Segment 5-6 denen dcr Basal- 
und 12-14 dcr Kaudalrcihc zwischcn den Dorsalborstcn. Am 7.-8. Segment sind die 
Dornchcn dcr Kaudalrcihc rclativ kleincr, am 9. Segment gibt cs 15-18 rclativ klcinc 



Dornen nur in einei Rcihc. Krcmastcr miUclkur/., im Media nteil manchmal etwas lapw 
Hakchcn deutlich (Abb. 16-18). 

Raupc. an Eichcn, mil Vorlichc an Quercus petraei/ Gruppc sowic an Q. pubesew 
Mehr in dor Waldsceppe und in frischen Eichenwaldcrn im Hugclland vcrbrcilcl, ecu 
zuwcilcn auch schadlich. 


Gattung CROESIA Hubncr, 1985 

Skulptur am Kopf und Thorax relaiiv fein, am Abdomen ahnlich wic bci Aleimmt 
Boraicn dcuilich. Slirn zwischen den Wurzcln dcr Anlcnnac nur mk.ssig odcr kaua 
erhaben, ohne Langskicl (Abb. 23, 34). Maxillae (Proboscis) wenigsicns 2x linger ai 



Abb. 21-27. Crocsia fonkaleana, 28-33 C. holmiana: 21 - Frons, Clypcus. l^brum, 1-atoum. Mar.i< 
(Proboscis), 22 - Palpi maxillarcs oml Umgchung. 23. 28 - Mclanoium. 24. 31 - Abdominalcndc, Dorsal-, 25. K 
- Latcralsicht, 26 - Domcn dcr Basal' und Kaudalrcihe am 5 Abdominalwgmcnt. 27. 33 - Mittclhvlfic 
Umgebung, 29 - Abdominalcndc in Vcmrabidu, 32 - Fndieil der Miilcl* urul Hinietbcinc. Anicnnac 
Flugcl. 
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Labium + Palpi (Abb. 23). Mittclhiiftcn gren/xn wenigstens 2x linger aneinandcr als die 
Vordcrhuftcn (Abb, 27, 33, 36). Dornen dcr Basalrcihcn rcichcn lateral nur in die Nahe 
der Spiracula, sind rclativ nur wenig grosser als die der Kaudalrcihen (Abb. 26). 
Kremaster uncinhcitlich gebaut: entweder kur/, breit, kuadolateral abgerundet, ohne 
Ausliuler (Abb. 24, 31), oder aber rclativ lang, tief gespalten mil sc hr langen 
kaudolatcralcn Spilzcn (Abb. 40). 



Abb. 34-41. Croesm bergmanmana, 42-46 Aciens conranwta 34, 42 - Iron*. Clypcus, I-utiruin. 35, 45 - 
- Pronotum (link* Halftc), 36, 43 - Mittclhuflc und L'mgcbung. 37, 44 - Endtcil dcr Mine!- und Hmteiteinc, 
Antennae und FVugcl, 38 - Mctanoium, 39, 46 - Abdominalende in Ventral-, 40 - in Dorval-. 41- ii> 
latenUniirlil 

Raupcn dendrophil, verpuppen sich in ihren Gcspinslcn zwischcn Blallcrn. Ubcr- 
wintcruug als Ei oder jungc Raupc. Biotope mcisl die Waldslcppc, das Gcbusch, die 
NValdrandcr und sekundar die Ciarlen. In Mitlclcuropa 3 Anen, die manchmal auch /.u dcr 
nachfolgcndcn Gallung/lc/cra gcrciht werden. 
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Best 


mmung.slabcllc dci Alien 


Kre music r mil krafugen kaudolatcralcn Zahncn, dawischen tief tuigcschnittcn (Abb. 39-41) Miliclhudc. 

gicn'/cn vie! Unger an die Voider al.s an die Miltclbnnr (Abb 36)... C. bergmanmana 

Kri-maMer ohne kaudoiaccralc Zahne. am I! ride abgcrundei (Abb 24, 25. 30. 31) Millclhuftcn grenra 

mfht Oder kaum langcr an die Vordcr-als *n die Mittclbcinc (Abb. 27, .3.3) . ... ! 

Muielhjftcn grenzen an die Vordcr- und Mittclbcinc bcilaufig glcirhlang (Abb 33) Hakchcn a® 

Kremaster zicmlich schwac'n (Abb. 29).... _ ..... C. hotmiana 

Mittclhu/tcn gicn7cn an die Vordcrbcinc vie! kiirzcr als an die Mittclbcinc (Abb. 27). Hakchcn it 
Kremaster rcctu star* (Abb- l‘>). ..... C. forskakam 


Croesia forskaleana (Linnaeus, 1758) 

Puppe 6,5-8,5 x 1.8-2.2 mm (3 d, 3 $> aus dcr Slowakci), braunlich gclb, Exuvie blcid 
braunlich gclbwciss, scidcnglan/cnd. Slirn zwischcn den Antennae massig, haufcnarl§ 
erhaben (Abb. 23). Suiurac am Kopf und Thorax wenig koniraslrcich. Grenze do 
Postclypcu s + Labrum an die Gcnac gcwolbl, an das Labium ± konkav. Millclhiific* 
grenzen an die Vordcrbcinc vicl kiir/cr als an die Mittclbcinc (Abb. 27). Antennae meu 
etwas lunger als die Miltclbcinc (Abb. 20). Pronoium kaudolalcral massig gcwolbl 
Metanotum rclaliv kurz, fronial broil abgcrundei ausgcschnitlcn, froniolaicralc Auslaufct 
cbcnfalls abgcrundei (Abb. 23). Am 2.-7. Abdoniinalscgment gibt cs 18-20 Dornen da 
Kaudal-, am 3.-7. Segment 5-7 denen dcr Basalrcihc zwischcn den Dorsalborstcn. Am 3 
Segment sind die Dornen dcr Basal- und Xaudalrcihc fast glcichgross, am 9. Segment gib 
cs 9-12 rclaliv klcinc, dun tie Dornen. Dornen rclaliv schwa eh sklcrolisicrl. Kicmasla 
millclkurz, abgcrundei, massig gcrunzcll, die Hakchcn rclaliv reehl stark (Abb. 19, 24, 25) 

Raupc an Acer , mcist klein ubcrwinlcrnd. Ausnahmswei.se cin Schadling. 

Croesia holnuana (Linnaeus, 1758) 

Puppe 7 8 x 2-2,4 (2 <5, 2 ? aus dcr Slowakci), gclbbraun, Exuvie braungclb, Eross 
massig gcwolb( erhaben. Suiurac am Kopf rclaliv dcutlich. Miliclhiiflcn grcn/cn an dii 
Vordcr- und Miltclhcinc clwa gleiehlang (Abb. .33). Antennae mcist dcutlich liingcr al.s <k 
Mittclbcinc (Abb. 32), ragen bis zum Niveau dcr sichlbarcn Enden dcr Hinlcrbcire 
Fiontolatcralc Auslaufer dcs Metanotums cin bisschcn spit/.er als bci C. forskaleana (Abb 
28). Kaudalrcibe dcr Scgnientc 2-6 mil 20 25 , Basalrcihc dcr 3. 7. mit 4-0 Dorna 
zwischcn den Dosalborslcn. Die Dornen sind zicmlich gleichgross, nur am 7.-8. Scgmci! 
die dcr Kaudalrcihc dcutlich klcincr. Kremaster kurz, im Endteil an dcr Vcnlralscite rei 
Leistcnskulptur, kaudolalcral abgcrundei. Hakchcn vicl klcincr als bci C. forskaleana. 

Raupe an Malus, Pyrus, Prunus, Crataegus, Rosa u. a., Ubcrwintcrung moistens als Ei 
an Obslbaumcn zuweilen massig schadlich. 
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Croesia bergmanniana (Linnaeus, 1758) 


Puppe 7-9- x 2-2,6 mm (5 <5, 5 § aus der Slowakei), rotbraun, Ein.schnitte und Sulurac 
dunklcr, Bxuvic heller. Frons oben flach abgcrundci, Clypeus clwas gcrun/ek (Abb. 34). 
Mictclhuften grenzen wenigstens 2 x langer an die Vordcr- als an die Miuclbeinc (Abb. 
36). Antennae meist kaum, odcr wenig langer als die Mittelbeine (Abb. 37). Mctanolum 
etwas breiler als bci den vorigen, Sonst ahnlich (Abb. 38). Kaudalrcihe am 2. Abdomi- 
nalsegmcnt mil nur 9-10, am 3.-7. mil 16-18 Dorncn zwischcn den Dorsalborsicn. Dnrncn 
der Basal- wenig klcincr als die der Kaudalrcihe. Diese am 3.-8. Segment kaudalwarls 
grosser, xwischen den Dorsalborstcn gibl cs 5-6 Dornen. 9. Segment mil rd. 20 klcincrcn 
Dornen. Kremaster von den vorgehenden stark abwcichend, relativ lang mit sehr grossen 
kaudolaleralcn Spiu.en, da zwischcn lief ausgcschniucn. Vcntralseitc lateral stark gerun/.ch 
(Abb. 39-41). 

Raupc an Rosa, Ubcrwintcrung mcist als Ei, an Gartenrosen zuweilen schadlich. 



Abb. 47-49. Aclens comanana, 50-58 A. sparsana. 47, 53 - Mcunoiunv 48, 56 - Abdommaiende in 
49, 55- in Dorsalsichc, 50 - Pronoium (linkc llalftc). 51 - Frons, Clypeus, Labrum, 52 - Mmclhutic und 
Uragebung. 54 - Abdominatcndc in Vcntralsicht, 57 - Lndtcil der Mittcl- und Himertcmc. Antennae und 
Hiiget. 58 - Dornen der Bual- und Kaudalreihe am 5. AbdaminaUcftmcnt. 



Gailung ACLERIS Hiibner, 1825 


Skulptur mcisi millclfcin bis miltclgrob, Abdomen mil Mikro/apfen, bcweglb: 
Segmenle hinlcn mil vergr&sserier Zellskulplur. Adern an Vordeiflugeln deullich aojjc- 
dculet. Frons zwischcn den Anlcnnae fasl flach (Abb. 51), odcr ± gcwolbl (Abb 97, Mg) 
manchmal $bcr mil grossen Auswiichsen (Abb 136, 141). Probuscis wcnigslcns 2 x lafjjc 
als Labium mil Palpi (Abb. 23). Mitielhiiftcn grenzen wenigsicns 2 x Linger aneinandeni 
die Vorderhiiflcn (Abb. 43, 65, 85). Dorncn dcr Basalrcihcn ofl deullich grosser als die 
dcr Kaudalrcihcn. Thorakalc Spiraeula spaltenformig. unauffkllig, ahdominalc (frjl. 
erhaben. Kremasicr mil deuilichcn spitz.cn, mcisi miuclgrosscn kaudolatcralcn ZahoM 
dazwischen nicht odcr nur scichl ausgcschniUcn (Abb. 64,99, 118). 

Raupen mcisi an laub-, scllcncr an Nadclholzcrn odcr Kriiutern. verpuppen sidi j 
ihicn Gespinst zwischcn Blailern. lis ubcrwinicrt die Imago, scllcncr das Ei. Die meir.u 
Arlcn leben in dcr Rand/onc der Laubwiildcr, dcr Waldstcppc odcr Gebusch, aber aid 
an Mooren, Heiden usw. Einige sind gcJcgcmJichc Schiidlingc dcr Baumc odcr 
Kukurpflanzcn. Von den mchr als 30 miltclcuropaischcn Arlcn siandcn 17 zur Verfugu^ 


Hciiimmungitabcllc dcr Arlcn 


I Frons mil einern grossen Vorsprung(A6&. 139. 144). .....? 

Frons ohne cincn grossen Versprung. hochstcns nur mil emer medngen l-rhabcnheit (Abb. 105. I lij. i 

2(1) Stimvorsprung emfach Clypeus und Basis dcr Antennae ohne Hockcr (Abb 139) . A. im<* 

Surnvorsprung dreiictitg. A uch am Clypeus und Basis dcr A nicnnac gibi es Hockcr (Abb. 144). 

-.- 4 . funbrtno 

3(1) Mittclhuftcn grcr.rcn vicl (2 x odcr mchr) langcr an die Voider- als an die Miliclbcme (Abb. 116. 12*1 ‘ 
Miitclhuficn grcn7cn kauro- odcr wemg langcr an die Vordcr- als an die Miticlbcme (Abb. 43. 52) II 

4(3) Antennae uberragen die Miltelbcme mcht Oder kaum (Abb 15. 90) ... - ‘ 

Antennae uberragen die Mr.tcMxinc dcutlich. wemgstens um ihre Brcitc, oft aber wetentluh mehrtft* 

32.61).-. t 

5(4) Am 5 Abdomma (segment die Do men der Basalrcibc und Kaudalreihe fast glcichgross (Abb 
Kremasicr mil schr grossen kaudodcreakn Spilzen. da/wuchcn ticl aosgcschnittcn, gabclarr.g (Abb #3 

——.—.. - . -. Cronta 

Am 5. Abdominalscgmcnt die Dorncn dcr Basal- vicl grosser als die dcr Kaudalrcihc (Abt si- 
Kremasicr mtc mittclgrusscn kaudodorsakn Ausiaulcrn. dawisehcn mehl odcr schwjuh ausgeschiop 

(Abb. 90,130) -- .----.—.... « 

6(5) Mitielhiiftcn grenwn an die Vordcrtocmc ctwa 3 x langcr als an die Mmclbcmc (Abb SS) A sAcpticv*: 
Mittclhuftcn grenzen an die Vordcrbcinc nur ctwa 2 * langcr als an die Millclbetne (Abb 126) 

..... .. ........ . . A.ubirav 


7(4) Frons rclatiw stark vor die Wur/cl dcr Antennae gewolbi (Abb 123) 4 AbdommaUcgmeni Bint' 

der Basal-wemg grosseralsdie dcr Kaudalreihc (Abb 77).. .. Aosptw 

Frons mischcn dcr. Antennae schwach odcr mcht gcwo’rbl (Abb 51. 74/ Am 4.-6 Abdominalscp«n 

die Dorncn dcr Basal- vicl grosser als d»c dcr Kaudaircihc (Abb. 58) ._ . .. - .... : 

8(7) Metanotum relativ lang (Abb 130) Kremaster an der Doi&alscite stark langsgerur./cli (Abb 2i 

Vorderflugel dcr Puppe dunkcl- bis schwar/braan. . I 

Metanotum relativ kur/ (Abb. 47. 60) Kremasicr an dcr Dotsaiscilc wenig oder nur im Kaudkl 

langigcrunzclt (Abb I0K). Vorderflugcl der Puppe rotbraun. II 

9(8) Antennae rogen fa'l <ur Sp«t/e dci Vordcrflugcl (Abb 13X). Am 5 Abdomiruilscgntcnt gibi efe' 
Dorncn der Basalrcibc /wisehen den DoivaHiorsicr.. .. A lortfrn*. 
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Antcnac rigcn nur unwctl UuiIjI von den Spit/cn dcr Hmicrbcinc (Abb. 90) Am 5. Abdommalscgmcni 

gibr Ci 3-4 Dornen dcr J&wlrcihc -twiichen den DorMlboraien... A. hasuana 

10(8) Vorderflugcl untcr dcr Spiizc deullich tonkav (Abb 61) ... A. rhombana 

Votdcrflugd unto dcr SpU/c k-um odcr nichi knnkav (Abb 57) . A vanegana 

11(3) Am 5. Abdoratrulscgmcnt licgcn 3-4 Dornen dcr Basalrcihc wischcn den Dorealhorsten. Poppe rot- oder 

dunkelbraun, Lxjvk heller roibraun uder braun...„..... 12 

Am 5 AbiUxmnatscgmcni liegcn 6-7 Dornen dcr Baialreihe zwischcn den Dorsalboretcn. Puppe hell 

bpiur, Bxuvic blcich wcissgclblith-braunlich .. .. A. farugOnu 

12(11) From. mil emem klcmcn Hockcr. ‘x!er zwi&then den Wur/cln dcr Antennae deullich etwas bauchig 

(Abb 100.1)1) ....-.. 13 

Proas zwischcn den Wurtcln dcr Aniennac (lath abgcrundcl (Abb 117, 122,127)....15 

13(12) NCctanoium mu je eincrschragcn l^i«c (Abb 101, 112 . 14 

Mclanolum abac crhabenc schrage Uiisten (Abb 106. 130)...-..15 

14(13) Front surkeiwas kegcLntg Odersogur knoplariig vorge/ogen (Abb 111)... A. bouona 

Front massiger und smrk abgcn-ndcl vorge/ogen (Abb. 100) . A. logiana 

15(l2)Anlennac uberragen die Mittclbcme kaum oder wemg (Abb. 76). Krcmasicr dorsal Mark langsgcrun/clc 

(Abb 86)... . A. notana 

Antennae, uheiragcn die Miltclbeinc wcscr.ilich und ragen wcnigslens /urn Niveau dcr siihiharcn linden 

der Hinicrbcmc (Abb 110, 138). K re master ofi dorsal schwachcr Oder kaum gcmn/.clt (Abb. 137) . 16 

16(15)1 jbium mil ruguloscr Flachc im Miilciicil Krcmasicr ausscr dcr kaudolaicralcn auch mu emem Paar 

aemhcbsiarkcrkaudomcdur.cn Auslaulcr (Abb. 135,137). A morgana 

lubium ohne rauhe llachc in dcr Mine (Abb SI). Krcmasicr ohne Oder mu schwachcn kaudomcdiancn 

Audaufem (Abb.55.96).. . ..17 

17(l6)l ; rons oben stumpf abgcrundct, stark gcrun/cli (Abb. 51) Krcmasicr dorsal mu dcutlichcn l-angxrun/eln 

(Abb. 55).... ...... . .A spanana 

From oben mchi bawhig (Abb 4?. 94> kaum Oder scbwach gcrun/cll. Krcmasicr dorsal mcisi schwarh 

Oder kaum gcrun/clt (Abb 46. 96......... .. . ...IS 

18(l?)Metanotum bicu abgerundci ausgcsehniticn (Abb. 99). Am 3. Abdominalscgmcni mcist 3-4 Dornen dcr 

Dasalrcibe rwisrhen dci Dortalborstcn. diese vicl grosser als die dcr Kaudalrcihc .. .A schaUenana 

Nfcianotum fast winkeligausgcsfhniuen (Abb. 47). Am 3 Abdominalscgmcnt 6-8 Dornen dcr Basalrcihc 
zwischcn den Dorulborsicn. diese relaiiv we mg grosser als die dcr Kaudalrcihc. A comanana 


Actcris comanana (Licnig & Zxllcr, 1846) 


Puppe 7,3-8 x 2,0-2,5 mm (2 d, 1 ^ aus Polcn), roibraun, flijgcl gclbbraun. Exuvic 
heller, Skulpiur miilctfein. Frons /wischcn den Wur/.cln dcr Aniennac siumpf kcgclformig 
vorgezogen, Clypeus massig gciun/cll. Mitlclhiiflcn grcn/cn an die Vordcr- und Millcl- 
bcinc Iasi glcichlang (Abb. 43). Aniennac uberragen wenig oder kaum die Millclbcinc 
(Abb. 44). Vorderflugcl unict dor Spitze kaum konkav. Pronowm schnvti, kaudoJaicral 
deullich ausgcbuchtci (Abb. 43), Mclanolum relaiiv kur/, brcil, etwa rechiwinklig 
ausgcschnitlcn, fronloblcrale Auslaufcr abgcrundei (Abb. 47). Am 2.-7. Abdominal- 
scgmcnc mil clwa 14 Dornen dcr Kaudal-, am 3.-7. Scgmenl mil 3-4 Dornen dcr 
Basalrcihc zwischcn den Dorsalborsten. Die Dornen dcr Basalrcihc vicl grosser und 
dunner als die der Kaudalrcihe (vgl. Abb. 18). 9. Segment mit nur clwa 8 Dornen. 
Krcmasicr mil brciicn Auslau/crn, an dcr Vcnirai- und Dorsalscilc clwas langsgcrunzch, 
ofl mil 1 Paar klcincr kaudomcdiancT happen oder Zahnehen (Abb. 46, 48, 49). 

ft 
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clwas konkav (Abb. 53). 2. Abdominalscgmcnl mil rd. 16, 3. mil 13-16, 4.-7. rail 9-13 
klcincn, rclativ dtinncn und slumpfen Dornen dcr Kaudal-, 3.-7. Segment mil 3-4 Dornen 
der Uasalreihc zwischcn den Dorsalboiilcn. Am 8. Segment isl die Kaudalrcihc nux 
dorsal, am 9. nur rd. 6 breite Dornen dcr Basalrcihc, ctwa so gross wie am Segment 8. 
Kremastcr an dcr Dorsalseitc stark gcrunzclt, Kaudalrand ohne deullichcrc Lappen (Abb. 
54-56). 

Raupc an Laubhol/crn, hauptsachlich Fagus, Carpinus, Acer pseudoplaUmux, 
Uberwinterung als Imago. Laubwaldcr, vcrlikal weit verbreitet. 

Aclerix rhombana (Denis el Schiffcrmullcr, 1775) 

Puppe 7-8 X 2,0 2,7 mm (5<5, 5 ^aus dcr Slowakci) rclativ gediungen, rotbraun. Exuvic 
heller. Frons und Clypeus ziemlich siark gcrun/cll. Frons zwischcn den Antennae clwas 
hauchig (Abb. 59). Seiten dcs Labrums wenig konkav. Midclhiiftcn grenzen mehr als 2x 
langcr an die Vordcr als an die Mittclbcinc (Abb. 65). Antennae uberragen die 



Abb. 70-73. Acltrls asptnana. 74-8 DA. ferrugana, 81, 82/4. noiana: 70, 7!> - Abdominikndc in Dorsal-. 71 - 
- in Laicralsichi, 72. 75 - Mmclhuftc und Umgebung, 73, 76 - Fndicil dcr Miucl- und Hmtcrbcine. Antennae 
und Hfcgcl, 77 - Dornen der Basal- und Kaudalrcihc am 5 Abdormna segment. 7g . Abdominalendc in 
Vcntralsichi, 82 - Mctanoium. 


45 



Miticlbcinc stark uml ragcn wcnigstcns /um Niveau dcr sichlbaren Enden <Jcr 
Hinterbeinc. Vordcrflugcl unlcr iler Spiuc churaklcristisch konkav (Abb. 61).Pronolvn 
mil mussig gebogener Frontal- und Kauilalscite. Metanotum rclaiiv kur/, Ausschnilt br:it 
(Abb. 60). Dornen am Abdomen grow und sicil, die dcr Kaudalreihc am 2. Segment (rl 
20) /icmlich spit/- Am. 3.-6. Segment gibt cs 4 Dornen dcr Basal- und 12-16 denen tier 
Kaudalreihc, die vicl klciner als die crstcrcn sind, /wrsthen den Dor.salborstcn. Krcmaslcr 
mit starken Runzel- und Lcistcngcbilden hauptsachlich lateral und im Kaudaltcil, in 
Vcntralsichl massig konkav, in Dorsalsicht chcr konvex (Abb. 62-6-1). 

Raupc an Hol/artcn dcr Familie Rosacac, aueh an Quercus, scllen schadlira, 
Uberwintcrung als lii, zuwcilcn aueh Imago. Waldstcppc. Waldrandcr, trockcnc l-chrci 
mit Gcbusch usw. 

Ackris aspersana (Hiibncr, 1817} 

Puppe 7,3-8.5 x 1,9-2,3 mm (5«3, 5 <f aus dcr Slowakci, Mahren und Dancmark), h:ll 
roibraun, Exuvic heller. Kopf und Thorax rclaiiv fein skulpturicrl, Frorus /wischcn d.a 
Antennae etwas hauchadig (Abb. 66) Miltclhuftcn grcn/cn an die Vordcr- wcnigstcns 2x 
linger als an die Miltclbcinc (Abb. 73), lang und schmal. Antennae iiherragen di? 
Miticlbcinc dcutlich, Vordcrflugcl untcr dcr Spil/.e kaum konkav (Abb. 73). Pronotuin 
frontal cin bisschen ausgcschnittcn (Abb. 67), Metanotum mine I king, Ausschnilt burl 
(Abb. 68). 2. Segment mit rd. 13 stumpfen Dornen dcr Kaudalreihc, 3.*6. Segment mil 4 
Dornen der Basal- und 11-15 dentn der Kaudalreihc /wischcn den Dorsulborsl:n 
Insbcsondcrc am 3. Segment die Dornen der Basalrcihc wenig grosser als die dcr 
Kaudalreihc. 9. Segment mit clwa 8 Zahnen, die etwas klciner als die am 8. sind 
Kremaster ventral und lateral, Kaudalhalftc aueh dorsal stark gcrunzclt. Auslaufcr grevi. 
breit, da/wisthen ausgcschn : ttcn und de.shalb etwas xwcilappig (Abh. 69-71). 

Raupc an Krautern aus ( cr Familie Rosatcac, an Filipendula, Spiraea, Dryus, Sulix iu 
U berwintcrung mcisi als Ei. Offcnc Landschaft, bci Gewassern usw. 

Ackris ferrvRunu (Denis Sc Schiffcrmiillcr, 1775) 

Puppe 7,5 8 x 1,9 2,4 mm (2 $ aus dcr Slowakct), hcllbrauti, Exuvic blcich braunldt 
weissgelb, heller als die untersuchlcn A. noiuna. Skulplur relativ fein. Frons /wischcn tkn 
Antennae nur schwach bauchig (Abb. 74). Vorderhuften grcn/cn rclaiiv linger anciiun- 
dcr, Miticlhuflen kaum, Oder wenig langcr an die Vordcr- als an die Miuelbcinc (All 
75). Antennae uberragen die Miticlbcinc hochslens wenig (Al>b. 76). Vordcrflugcl unur 
dcr Spil/c kaum konkav. Pro* und Metanotum denen l>ci A. notana ahnlich. Dornen m 
Abdomen rclaiiv klcin, schwach sklcrotisicrt, breit, sicil, die dcr Basalrcihc relativ wen^ 
grosser als die dcr Kaudalreihc (Abb. 77). Am 2. Segment rd. 14 denen der Kaudal-, am 
3.-6. Segment 6-7 Dornen dcr Basal- und 13-16 denen der Kaudalreihc /wischcn ikn 
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Dorsalborsten. Am 8. Segment Dornen dcr Kaudalreihc klcin und wenig zahJrcich, am 9. 
nur 6-8 kleinc, breite Dornen. Kremaster mil starken Leisten und Runzcln, Auslaufcr 
relativ schwuch, da/wischen massig konvex, kaum ausgcschniitcn (Abb. 78-80). 

Raupe an Quercus, Fagus, angcblich auch Salix, Cberwintcrung meisl als imago 
Vorwiegend in Eichcn- und Eichenmischwaldern. 





Abb. 83 - 86 . Aeferu nOtana, 87-93 A. ihepheidana : 83, 89 - Abdumindicudc in Ventral- . 84, 92 - in 
l-atcidlsuh;. 85 Homer. dcr Raul- und Kaudalreihc am 5. Abdominalscpncnt, 86. 93 - Abdoimnalcndc in 
Dcirvitm’to. 87 - Frons. Clypeus. I.abrum. 88 Mitlelhiiflo und Um^burig. 90 I nillcil dcr Miltcl- and 
Hinicrtotknc. Antennae uad Huge), 9| - Metanolum 

Acteris noiana (Donovan, 1806) 

Puppe 7,5-8,5 X 2 ,0-2,6 mm (5 <5, 5 y aus dcr Slowakci), Tollichbraun, Exuvic heller. 
Skulplur rclaliv fein, Stirn und Clypeus massig geruiuell. Miliclhuflcn grenzen an die 
Vordcrbcinc urn 1/4 bis 1/3 langcr als an die Millclbcinc. Antennae uberragen die 
Millclbcinc kaum odcr wenig, Vorderflugcl untcr dcr Spil/c kaum konkav'. Pronolurn 
frontal cin bisschcn konkav, subdorsal am Kaudalrand ausgcbuchicl, Metanolum 
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roiueliang, Ausschnitt abgerunder, ahnJicb wic auch die frontoJaicralcn Auslau/cr. 3. 
Abdominalscgxneat mil etwa 12 spitzcn Dornen dcr Kaudal-, 3.-6. Segment mil >4 
Dornen der Basal- und nur 6-10 denen dcr Kaudalrcihe zwischcn den Dor.salborstem. 
Domcn rclativ diinn und grosser als bei A. ferrugana, dunkkr sklcrotisierl, die dec 
Basalreihc deudich grosser als die der Kaudalrcihe (Abb. 85). 9. Segment mil 7-9 Zahucn 
cl wa so gross wie die dcr Basalreihc am 8. Scgmcnl. Kremaster mil starken Lcisten und 
Runzeln, Auslaufcr rclaliv grosser als bei A. fenuganu da zwischcn ctwas lap pig (Al>b. ft, 
84, 86). 

Raupe bevorzugt Bclulaccac, hauptsiichlich Betula , gerne an dcr Vorvcijungung, an dtn 
Birkcnkulturen zuweilen schiidlich. Die Imago iiberwintcri. Bevorzugt saucre Slandorte 

Acleris shepherdana (Stephens, 1852) 

Puppe 8 x 2,3 mm (1 § aus Mahrcn), rclaliv gedrungen, Iriib braun, Exuvic helbr. 
Frons und Clypeus stark gerunzelt, Frons zwischcn den Antennae flach, kaum gcbaueil 
(Abb. 87). Millclhuflen grcn/cn wcnigslens 3 x langcr an die Vordcr-, als an die 
Miuelbeine, Antennae uberragen die Miilclbcine nur wemg (Abb. 88,90). Vordcrllu?! 

mil rauher Skulpiur. Pronotum dem bei A. femigana ahnlich, Mcianoium ziemlith ktv. 
Ausschnill stark abgerundcl (Abb. 91). 2. Abdominalsegmcnl mit 14 dichien und stump;a 
Dornen der Kaudal-, 3.-7. Segment mil 4(3) Domcn der Basal- und 12-14 denen ccr 
Kaudalrcihe zwischcn den Ruckenborsten, Domcn dcr Basal-rclaliv wenig grosser als dr; 
der Kaudalrcihe. Am 8. und 9. Segment fehlt die Kaudalrcihe, die Dornen diinn und 
klciner als an den vorgehenden Scgmcntcn. Krcmaslcr hauplsachlich ventral und latcrd 
mil miltelstarker Leistcn- und Runzclskulplur, Auslaufer gross, da/wischcn Kaudaliaad 
massig eingebuchtcl (Abb. 89,92,93). 

Raupe an Fdipendula, Aruncus, Sanguisorba, Alchcmilla. IJbcrwinlcrt wahrschciitlkh 
das Ei. Um Clcwasscr, an feuchtcn Standortcn. 

Acleris schallenana (Linnaeus, 1761) 

Puppe 8-8,5 x 2,1-2,2 mm (2 (5 aus dcr Slowakci), irub braun, fcinskulpturicn. Vertex, 
Frons, Clypeus nui fein gcrun/.elt, Vordcrfliigcl rclativ glalt. Frons zwischcn den Antenoic 
massig bauchig, Labrum lateral nichl konkav (Abb. 94). Miltelhuflcn grenzen an die 
Vordcrbcine nur wenig langcr als an die Miuelbeine (Abb. 98). Antennae vie) Linger als 
diese, ragen z.um Niveau der sichtbarcn Endcn dcr Hintcrbcinc (vgl. Abb. 110). Pronotum 
rclaliv breil, frontal konvex, kaudolalcral konkav. Mctanotum mittclkurz, Ausschnit. 
abgerundet, Leistengcbilde fehlen (Abb. 99). 2. Abdominalsegmcnl mil 12-14 rclativ 
spil/cn Dornen dcr Kaudal-, 3. Scgmcnl mit 6-8 denen dcr Basal- und 12-14 Dornen dcr 
Kaudal- (diese kaum klciner ais die dcr Basalreihc) zwischcn den Dorsalborslcn. Am 4-8. 
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Segment 3-4 Dornen der Basal- und 12-14 denen dcr Kaudalreihc, am 7.-8. nur 5-7 von 
die sen xwischcn den Dorsalborsten. Die Urossc dcr Dornen der Uasalrcihc und deq 
Grossenunlcrschied gegeniiber die Kaudalrcihc wachst kaudalwarls an. Am 9. Segment rd* 
8 Dornen, ctwas klcincr als an den vorgehenden Segmenten. Kremaster rclativ lang, 
inassig gei unwell, Auslaufer gross, dazwischcn kaum ausgcschnitten (Abb. 95-97). • 

Raupc an rtbumum, die Lmago uberwintert. Waldstcppc, al»cr auch Auen. 



Abb. 04-1W. Adens ichailcnunu, 100-HW A. loguuta: 'M. 100 - I rons, Clypcus. (.abrum. VS, 102 - Abdo- 
ramaknde ia Veninitsicht. W. 103 - in Dorsal-, 9?. I!*i - in IxUcralstihi. 08 - Miltclhuftc und L'mgcbung. W. 101 
- Mewnol urn, W0-From. 

Aderis varitgtna (Denis & Schiffermiiller, 1975) 

Puppe 7,5-8,5 x 2,l-2,3 mm (2 <5, I o aus dcr Slowakci), rotbraun, Fxuvic heller. 
Suturae am Kopf schr scharf, dick, dunkel. Frons hinten starker gerunzclt, kaum bauchig 
(Abb. 105). Mittdhuftcn lang, schmal, grenzen an die Vorderbcinc wenigstens 2 x langcr 
als an die Miltelbcine (vgl. Abb. 72). Antennae uberragen die Mittclbeinc lang, ragen ofi 
nahe dcr Spitze dcr Vordcrfliigel (Abb 110), diesc untcr der Spit/.e kaum konkav, mil 
milCelfeirier Zcllcnskulptur. Pronntum kur/, frontal cin bischcn konkav, hinten schwach 
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bauchig. Meianotum miltelkurz, Ausschniu rclaiiv schmal-, froniolaicrale Auslaufer bdl 
abgerundct. (Abb. 106). Die Kaudalreihcn dcr Dorncn mil 10-12 (14) spil/en Dorncfcn, 
die Basalreihen mil 3-4 deullich grosseren zwischnc den Dorsalborslen. Am 7.-8. Scgmcni 
die Dorncn dor Basalrcihc grosser, die dcr Kaudalrcihc klcincr. 9. Scgmcni mil 7-S 
Dbrnchen, diese auch relaliv gross. Kremaster lateral und im Kaudalicil mil siarkcrcn 
Lcislen und Runzeln, dazwischcn in Dorsabichl seichl konkav (Abb. 107-109). 



Abb. 105-110. ylcVmt vanegana, 111-115 A logtatta. 116*4. hasttana: 105 - Frans, GypCuS. I^brum. 106112 
- Metanotun}, 107-113 - Abdonunalcnde in Ventral-, 108, 114 - in Dorsal-. 109. 115 - in l-ticralsichl, 110 - DM* 
tcil dcr Mi ltd- und llmtcrbcinc. Antennae und llugcl. 111 - Frans. 116 - Mittclhiiftc und Limgcbung. 

Raupc an Slrauchern und Kiauiern vorwiegend der Familie Rosaccac, als Schadfag 
zicmlich bclanglos, Uberwintcrung mcisl als Imago. Buschigc Lchncn, Waldslcfje, 
Waldrander. 

Ac lens boscana (Fabricius, 1794) 

Puppe 8-9,5 x 2,1-2,4 mm (1 d, 2 ^ aus dcr Slowakci und Zool. Staalssammlung Mit¬ 
chell}, rolbraun, Exuvie heller, orange braun. Skulplur milldlcin, Frons, Clypeus, Ocab 
gcrun/cll, Vordcrflugel mil Zcllskulpiur. Frons zwischcn den Anicnnac siark crha’ccn. 
SO 



slumpf kcgclformig Oder knopfartig (Abb. 111). Mittelhiiftcn grcnzen bcilaufig gleichlangi 
an die Vorder- und Mittclbcinc (vgl. Abb. 98). Antennae uberragen dcutlich die 
Miudbeinc, nichl aber bis /urn Niveau dor sichtbarcn Enden dcr Hinlcrbeine (vgL Abb 
44). Voideifliigel hochstens schwach konkav unter dcr Spitze. Meta not um mil breilen 
Auschnitt, frontolaicralc Auslaufcr abgerundet, deutlich schrage Leistcn cntwickeli (Abb. 
112). 2. Abdoroinalsegment mil 18 slumpfen Dorncn der Kaudal-, 3. Segment mil 3 denen 
dcr Basal- und 14, etwas kleineren, der Kaudal-, 4.-7. Segment mit 3-4 Dorncn dcr Basal- 
und 10-14 denen der Kaudalrcihc zwischcn den Dorsalborsten. Dornen der Basalreihe am 
5. Segment steil und vie! grosser als die der Kaudalrcihc. Dornen der Basalreihe am 8. und 
9. Segment etwas kleincr als die der vorigen, am 9. Segment insgesamt nur rd. 5 Dorncn 
Krema&tcr hauplsachJich im Kaudalteil und an den Seilen mit slarkcn Lcisten unc 
Kunzeln, zwisehen den Auslaufcrn etwas ausgeschnitten (Abb. 113-115). 

Raupc an Ulmus , bivoltinc Art, die Imago uberwintert. Vorwicgend Aucn grosseret 
Fliissc. 



Abb. 110-121. AcUrif hasiuwa, 122-125.4. lorquuuano, 126-128/1. abiaana, 129 A. tmargana. 117 - Frons, 
Gypcus. libium. labium, 118 - Meumoium. 119, 124 - Abdominalcndc in lateral-, 120. 123 - :n Venlral-, i2l, 
125 - in Ddial&ichl, 122, 127 • FroM, 126, 129 - Mitcelhufte und Umgebung, 128 - Pronctum (linkc Halfie) 
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Acleris lo&ana (Clerck, 1759) 


Puppc 9,8 x 2,1 mm (I <3 aus dcr Zool. Staatssammlung Munchcn), schlank, rolbruun. 
Exuvic sail rotlich gclbbraun (Puppc roibraun). Frons gcrun/cll, zwischcn den Anicnnac 
dcullich breit bauchig (Abb. 100). Miltclhuftcn grenzen wenig langcr an die Voider- als an 
die Mittclbcinc (vlg. Abb. 129). Antennae iibcrragcn die Milielbcinc kaum (vgl. Abb. 141). 
PronOlum rclativ schmal. Mclanolum mil deullichcn schragcn Lcislcn, ahnlich wic bci 
A.boscana (Abb. 101). Am 2.-7. Abdominalscgment nur 7-10 Dornen der Kaudal- am 3.-7. 
Segment 3-4 Dornen dcr Basalreihe zwischen den Doisalborslcn. Am 5.Segmeni die 
Dornen der Basalreihe vicl grosser als die dcr Kaudalreihc. Am 9. Segment nur rd. 6 
rclativ kleinc Dornen. Kremaster mil siaiken Runzeln und Lcisitn, insbesondere lateral 
und im Kaudaltcil. Zwischen den schlanken Auslaufern hinten etwas bauchig (Abb. 102- 
104). 

Raupe an Birkcn, die Imago uberwintert. Vorwiegend Birkenbeslandc an saueren 
Boden. 

Acleris hdSliana (Linnaeus, 1758) 

Puppc 10-12 x 2,4-2,8 mm (5 <5, 5 $ aus der Slowakci und Dancmark). Frons und 
Clypcus gcrun/cll, Frons zwischen den Anicnnac kaum bauchig (Abb. 117). Labium im 
Mittcltcil und Vordcrflugel mil rauher Skulptur. Millclhuftcn lang und schlank, gren/en 
an die Vo/dcrbcinc wcnigslcns 3 x langur als an die Mittclbcinc (Abb. 116). Antennae 
uberragen die Vordcrbcinc nichi all/.u wcil (vgl. Abb.90). Vordcrdugcl unicr dcr Spiuc 
kaum konkav. Pronotum rclativ lang, Metanotum miticklang, lateral qucrgcrun/clt, ohne 
Lcislcngcbildc (Abb- 118). Am 2.-7 Abdominalscgmcni 8-12 Dornen dcr Kaudal-, am 3.* 
7. Segment 3-4 denen dcr Basalreihe zwischen den Dor.salborstcn. Am 5. Segment Dornen 
dcr Basalreihe dcullich grosser als die der Kaudalreihc. Am 9. Segment 10-15 rclativ 
grossc Dornen. Kremaster mil sunken Lcislcn und Run/cln, hauptsachlich lateral, 
/wischen den schlanken Auslaufern sanfl ausgebuchlct (Abb. 119.121). 

Raupe an Salix , mcisl bi volt in, die Imago uberwintert. Um Gcwasscr. 

Acleris lorquimana (Duponchel, 1835) 

Puppc 8,5 10,5 x 2.0-2.5 mm (2 6,2 y aus Sehwcdcn) schwar/braun mil hcllcren Ein- 
schnittcn. Skulptur zicmlich fein, Frons und Clypcus nur schwaeh gerun/ell, /icrnlich 
glanzcnd. Vorderflugel fein chagrinicri. Frons zwischen den Antennae rclativ flach (Abb. 
122). Millclhuftcn grcn/«n elwa 2 x langcr an die Voider- als an die Milielbcinc (vgl Abb 
126). Antennae uberragen die Miuclbeinc stark, bis /um Niveau dcr sichtbaicn Enden dcr 
Hintcrbcinc bzw. Spit/cn dcr Vorderflugel (vgl. Abb. 138). 2.-7. Abdominalscgmcni mil 
17-22 Dornen dcr kaudal-, .3.-7. Segment mil 6-7 denen dcr Basalreihe /wischen den 
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Dorsalborsten. Dornen dcr Basalrcihc am 5. Segment schlank, viel grosser als die dcr 
Kaudalrcihc. Am 9. Segment 8*10 klcincrc relaliv breite Dornen. Kremaster miucblark 
gcrun/clt, hinten sanft ausgcbuchtct, Hakchcn stark (Abb. 123-125). 

Raupc anLythrurn, bivohin, die Imago ubcrwinicrl. Urn Gcwasscr. 

Aclcris abiclana (Hiibncr, 1822) 

Puppe 8-10 x 2,5-2,8 mm (2 <?, 2 $> aus dcr Slowakci) rotlich braun, Exuvic heller 
Clypeus deutlich quer , Frons auch liinglich gcrunzclt, Vordcrfliigcl und auch Mcianotuir 
fein, rauh chagriniert. Frons zwischen den Antennae ganz schwach bauchig (Abb. 127) 
Miuclhiiftcn grenzen wcnigslens 2 x langcr an die Vorder- als an die Mittelbcinc (Abb 
126). Antennae iiberragen die Mittclbeine kaum Oder wenig (vgl. Abb. 90). Voider Huge 
untcr dcr Spilze kaum konkav. Pronotum frontal vor der Millc clwas ausgcschnittcn (Abb 
128). Metanotum mUtclkurz, Auschnitt breit abgcrundct, ohne Leistcngcbildc. Am 2 
Abdominal segment rd. 20 relaliv stumpfe Dornen dcr Kaudal-, am 3. 5. Segment 3-5 
Dornen dcr Basal- und etwa 17 denen der Kaudal-, am 6.-8. Segment 3-5 Dornen dci 
Basal und 12-14 denen der Kaudalrcihc zwischen den Dorsalborsten. Am 5. Segment die 
Dornen dcr Basalrcihc vicl grosser als die dcr Kaudalrcihc. Am 9. Segment 7-12 breite 
Dornen. Kremaster mil starken Leisten und Runzeln, relaliv grossen Auslaufern 
dazwischcn sanft konkav. Endhakchcn rceht fein (Abb. 131-133) 

Raupe an Nadclhozcrn insbesondcrc an Tannen und Fichtcn. Mcist uni volt in, Image 
iibcrwinicrt moistens, in Nadclholzcrn. 

Acleris emarganu (Pabricius, 1775) 

Puppe 8,5-10,5 x 2 v 5-2,9 mm (5 <5, 5 ^ aus dcr Slovakci), rotlich braun, Exuvic heller 
Frons, Clypeus gcrunzclt, Labium in dcr Mittc, Vordcrfliigcl zwischen den Adern, 
Metanotum im Mittcltcil rauh skulpturicrt. Frons zwischen den Antennae relaliv flarh 
abgcrundct (Abb. 127). Miuclhiiftcn grenzen an die Vorderbeinc ctwas (hochstens um 
1/3) langcr als an die Mittclbeine (Abb. 129). Antennae iiberragen wuit die Hinterbeine, 
bcinahe zur Spitze der Vordcrfliigcl, untcr wclchcr die FliigcJ deutlich konkav sind (Abb. 
128). Pronotum vornc massig konkav, hinten im Suhdorsalgchiel ausgcbuchtct. 
Metanotum mil etwas schmalcrcm Ausschnitl als bci A. abieta/ia, Lcistcngebilde 
angcdcutct (Abb. 134). Basalrcihcn am Abdomcm mil 3-4, Kaudalreihen mil 12-14 
Dornen zwischen den Dorsalborsten. Am 5. Segment die Dornen der Basalrcihc vicl 
grosser als die der Kaudalrcihc. Am 8. Segment die Kaudalrcihc nur mit 6-8 klcincn, am 9. 
Segment die Basalrcihc mit 6 9 grossen Dornen. Kremaster ventral und lateral mil starken 
Leisten und Ruuzeln, Dorsalscitc feiner skulpturicrt. Auslaufer stark, spit'/, da/.wischen 
zwei Lappen. Hakchcn fein (Abb. 135-137). 
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Raupc an Salicaccac und Bctulaccac, hauptsachlich an Salix, mcislens univollin, die 
ago ubcrwintert. Bci Gcwasscrn. 


Aclcris iUcrana (Linnaeus, 1758) 

Puppc 10,5 x 2,4 mm (1 ^ aus der Slowskei), rollich braun, Exuvic heller. Skulplur 
*.n an dei Stirn rauh, am Clypeus feincr qucrgcrun/cli. Vordcrflugcl und Mcianoium 
Papillcnskulplur. Stirn mil einem gros&cn, an der Basis ctwas cingcschniirtcn Hooker, 



\bb. 130-134. Adair iorqumiana. 135-1345 -4. emargana, 139-142/1. litaana : 130. 134 - Meunotum. 131, 135. 
- Abdommalcndc in Vcolml-. 132, 136 - in Lateral-, 133, 137, 142 - in DoruHicht, 138 - lindccil id der 
el- und Hmterfccinc. Antennae und Mugel, 139 - Frans, 141 - Mitlelbwfle und Umgebung, 143-146 Aderis 
narw: 143 - Abdorainalendc m Lateral-, 14S - in Ventral-, 146 - in LkirsalSKhl. 144 - Frons, Wurzd der 
:nna« . Clypeus. 



obcn rauh (Abb. 139). Miliclhiiftcn grcn/cn ctwas kilr/cr an die Vordcr- als an di* 
Mittclbcinc (Abb. 141). Antennae uberragen die Mittclbcinc kaum (vgl. Abb. 15 ■ 
Vordcrflugel unlcr dcr Spitze- kaum konkav, Pronoium vorne v»r dcr Mittc ctwas cin- 
hinlcn subdorsal ausgcbuchlct. Mclanotum millelkur/.. Auslaufcr stumpf abgcrundci (vgl 
Abb. 53). Am 2. Segment rd 18 klcinc Dornen dcr Kaudal*. 3.-7. Segment mil 3-4 dunnci 
Dornen dcr Basal- und 9-14 vicl kleinercn Dornen dcr Kaudalrcihc zwischcn dc> 
Dorsalborsten. Am 8.-9. Segment 8-10 slcilc, meiuegrosse Dornen dcr Basalrcihi 
Kremaster mil kurzeren, spitzen Auslaufcrn, hinlcn mit ganz klcincn Lappen dazwischen 
slark gcrunzclt und mit Leisten, Dorsalseitc mit cincm bogenformigen Qucrwall in 
KaudaltcU (Abb. 140, 142, 143). 

Raupc hauplsachlich an Quercus. Die Imago uberwinlcrl. In Eichcnwaldcrn. 

Acleris fimbriana (Thunberg, 1791) (mil gen. acst. lubricana (Mann, 1867)) 

Puppe 9-10 x 2,0-2,3 mm (1 <5, 2 ^ aus dcr Zoologischcn Staatssammlung Munchcn), 
rotbraun, vcrdunkcllc Slcllcn fast schwarzlich, Exuvic heller, rauh skulpluriert. Frond 
/wischen den Antennae mil eincm grossen, rauhen, drcilappigcn Auslaufcr (Abb. 144). 
Clypeus und Basis dcr Antennae mit jc cincm Hbeker (bei dcr Puppe dcr gen. acst- 
lubricuna befand sich noch cin weitercr kleiner Hooker an dcr Basis dcr Antennae), 
labium in dcr Mine stark rauh skulpturicrt. Am 2. Abdominalscgmenl 8-11 Dornen dcr 
Kaudal-, am 3.-7. Segment Basalreihc mit 4-7, Kaudalrcihc mit 17-21, ausnahmswcisc mit 
nur 14 Dornen zwischcn den Dorsalborsten. Am 9. Segment 12-15 klcinc Dornen. 
Kremaster mit slarkcn Leisten und Kunzcln, Auslaufcr zicmlich klcin, dazwischcn 
hochsiens schwach ausgeschnilten, praktisch ohne Auslaufcr (Abb. 145, 146). 

Raupe an Frunus spinosa, angcbtich auch Vaccuuum, bivoltin, die Imago uberwinlcrl. 
An buschigcn Lehnen und Heiden. 

DISCUSSION 

Die Tribus Tortricini kann man mit Hilfe dcr Puppenmerkmale gut und cindcutig 
charaklerisicrcn, sie bildcl cine geschlosscnc Gruppe. Die Gattungen Tortrix und Aleima 
weichcn von den iibrigen starker ab und sind auch voncinandcr cindcutig untcrschcidbar. 
Die Gattungen Croesia und Acleris sind puppcnmorphologisch cinandcr ahnlich und C- 
bergmanniana cntspricht chcn cincr Acleris als Croesia. Die artenrcichc Gat lung Acleris 
bildcl puppcnmorphologisch cine einheillichc, geschlosscnc Gruppe. Aulfallig sind die 
Anen mit grossen froncalen Auswiichsen, deren Funktion mir unbckannl blcibt. Sic 
kommen ubrigens auch bei anderen Gruppen der Tortricidac vor. Die Art dcr Ver- 
puppung und des Schlupfcns dcr Imago ist bei den beireffcndcn Arten kaum von den 
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iibrigen Acleris vcrschicdcn. Allc unicrsuchicn Taxa k;inn man an Hand dcr 
Puppcnmcrkmale churukicnsicrcn und bcslimmcn. 


/USA M Ml LNI >A SSL NG 


Die ziir Verfugung stchenden Puppen dci mittelcutopaisehcn Verlrcicr dcr Tribus 
Torlricini (Ixpidoptcra, Torlricidac) - 4 Gailungcn, 22 Aricn - wcrdcn charaktcrisicrl, 
durch Fullerzcichnungcn ilargeslelll, Bcslimmungsuhcllen dcr Gailungcn und Aricn war¬ 
den beigefugt. Die Biotope, Nahrpflanzcn dcr Aricn, Arl dcr Ubcrwintcrung werden kur/ 
erwahni. Die Sicllung dcr unicrsuchicn Taxa in dieszeiligem System dcr Lcpidoptcrcn 
wird auf Grund der Puppcnmcrkrnale diskuiicn. 
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NOTE ON THE EAST - AFRICAN BARBEL. BARBUS INTERMEDIUS (CYPRINIDAP, OSTKiCHTHYES) 

FROM KJTO PASS, NORTHERN KENYA 

Czech Vminga IVpedition 1^78 - 1979 
Vtasnsiav SKufttPA 

Department of Zoology, Charles University, Vinifni 1. CS-128 44 Praha 2, Czechoslovakia 

A b s t r a c e. In the two pools of seasonal streams in Kuo Pass (Suguta basin). Northern Kenya. 26 
specimens of Barbus utiermeduis Ruppell, 1837 were collected m January 1979. The description of this matcnal 
is given The author suggests that the separation of this sfx*** '"«<> two subspecies, Barbus intermedius 
intermedium and B. i. australis, is not real. 

'} 

^ INIRODUCTION 

>• 

In (he present paper I am discussing a revision of Barbus intermedius published by 
Banister (1973). According to this author, Barbus intermedius is widely distributed 
throughout Southern Ethiopia and into Northern Kenya. In ihc latter region, certainly, as 
far as inclusively l-ake Baringo, northward in the Uasso Nyiro river (syn. Ewaso Ngiro) 
and in the Lake Turkana (Rudolf) basin (the Kcrio fiver). 

Banister (1973) iu his revision of the large African Barbus recogni/xd two 
subspecies in the species Barbus intermedius, B. t. irirermedius and a new subspecies, B. i. 
australis. The latter is known from Lake Baringo only. My own material was collected 
from the localities between lake Baringo and Lake Turkana. 

MATERIAL AND METHODS 

The Kuo Pass - Tan - Mugor lirvc creates the watershed between Keno and Suguta nvers (Mason & 
Gibson. 1957) Kilo Pass lies in the northwest direction between the slopes of Chepanda Mills in the west 
and Ihc massif of Lokitct in the north Seasonal streams drain the rain water from the altitude 1.300 • 1 524 m 
southeastward dunng the highest intensity of the rainfall into the basin of Suguta Valley -1 c , into the Suguia 
nver. The water is hard (an electric conductivity at 25“C 650 rrticromhos/cm*. pH 7.2; carbonate hardness as 
CaCO, is 24; alkalinity as CaCO,. caibouatc O. bicarbonate 2^; data m ppm • personal communication of 
Dr Jukka JarhuU, Kapede Hospital. Kenya, Finnish Mission) 

Suguta ts a seasonal nver. In the section between Kapcd<> (hot spnngs and a hot waterfall Irom the 
geological bed of Silali Volcano - as an underground outlet from ‘he I.akc llanngo) and Kamige likalatc. it, a 
sector of ca 60 km, Ihc Suguta nver has a permanent flow Northwards it forms mud flats and the soda lake 
1-ogipi Xunakat. According to W i I 1 1 s (19.Y., see also B c a d I c, 1932). the water level of I *kc Harm go was 
originally about 15 m higher and ihc waicr inundated lower plateaus northwards from this lake. 
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Wiler in Kjpedo Fall ha* less pH than in Lake Flamvgo (8 8), a higher concentration of calions Na (1J5) 
than in L Banngo (111), higher Cl anion concentration (48) than in L Harm go (31) and Uiwer S(_> 4 am:-: 
concentration (24) than L Banngo (29 65) * sec V i s s e r (1974) 

In the recent geological time. Telcki’s Volcano and Mt Kaknrmya closes the Suyul* Valley opposite to lie 
south part of Lake Turkano (Rudolf) 

The nameless seasonal streams in Kuo Pas* form an out let less basin in dry season with great numbered 
shailowpooU The beds of these pools are formed by sand and stones, without aquatic plats In two pool 
located at 5°54’E, 1°04’N,26 specimens of Barbus were collected in January 1979 

Plastic characters (all measurements on the left side of the body), were calculated in percentage of the bo!, 
length, the head length, the total length and the caudal peduncle length The head length was mrasuit! 
together with the width of the branchiostegal membmne The 'dorsal spine* is the length of the last unbranthe 
ray m the dorsal fin and it was measured from iu base to the proximal articulation *Dml -12* in Table 2 and’ 
are scale between the dorsal mid-line and the lateral line 'Ll - V' arc scale rows between the lateral line a*i 
the base of the ventral fin. 


RESULTS AND DISCUSSION 

Snout of our specimens from Kilo Pass in humped on the dorsal part. The head lengu 
is longer (in average) than ihe maximum body width. These specimens differ (stated n 
spile of the small number of specimens in collection) from bolh subspecies by a relative* 
longer head (see B a n i s I c r, 1973). This is probably due to the small ranges of the boO 
length of fishes from Kito Pass. They also have slightly smaller body depth than iL 
lacustrin subspecies B. i. australis from Lake Uaringo. 

The margin of the dorsal fin is concave and the fourth unbranched ray is withoji 
denticles and it is situated on the posterior side. The base of the dorsal fin begins in frisl 
of or vertically to the origin of ventral fins. The length of the longest unbranchcd ray 
dorsal fin is larger in specimens from Kito Pass when compared to both describe: 
subspecies byBanistcr (l.c.). The anal fin does not reach the beginning of the cautfc 
fin and pectorals do not reach the origin of the ventral fins. 

The variability of key characters corresponds with the categorization of those whir 
appear to be modified by environment according toVladykov (1934) for cold-waL3 
fishes. 

The lateral line has a banded course, having mostly 31-32 scales (Fig. 1 ). They arc »: 
evident differences in the number of scales in our specimens in comparison to B. i 
intermedius and B. i. australis according to Banister (l.c.). Scales are cycloid, rad- 1 
canals source parallel to the long axis of the scale. There are twelve scales around ik 
caudal peduncle (25 specimens) or fourteen (1 specimen). 

The length of the posterior barbel is larger lhan chc minimum body depth. T he lengtf 
of the caudal peduncle is larger in specimens from Kilo Pass than in B i australis and tk 
lower limil of ranges in higher lhan the same of B. l intermedius. 

On average, the minimum body depth is larger lhan that of B. u intermedius and > 
corresponds to the average in B. i. australis. 
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Table I Plastic character ui Barbus uvrrmet/tm Ruppcll, 1857 from Kilo Pa$4 (Suguta River) NorthernJ 
Kenya 


Charade n; 

Avcranc* 

Ranges 

Total length tin ram) 

S84 

52 5 - 145 0 

Body length (in mm) 

680 

40 5 - L10 0 

In % of Ihe body length 



Body depth 

277 

24 6 - 31 3 

Rody width 

155 

123-195 

Head length 

304 

28 2 - 34 8 

Head depth 

202 

172-21 7 

Head width 

16 8 

14 9-180 

Predorsal distance 

53 1 

50 0 - 57 I 

Caudal peduncle length 

18 5 

155- 207 

Minimum body depth 

12 4 

10 9-14 0 

Prevenlra! distance 

53 6 

514-576 

Prcanal distance 

780 

75 3 - 8 1 3 

P - V distance 

23 9 

18 2 - 28 2 

V - A distance 

26 3 

23 4 - 29 I 

Length of dorsal fin 

15 1 

130-170 

Depth of dorsal fin 

278 

25 5 - 31 1 

I-englh of anal fin 

79 

69- 94 

Depth of anal fin 

201 

17 3-220 

length of pectoral fin 

226 

196 - 24 6 

Length of ventral fin 

19 1 

17 0 - 22 0 

Diameter of eye 

79 

66- 9 1 

In % of the total length 



Head length 

235 

21 5 - 26 6 

IkxJy depth 

206 

18 9- 24 4 

In 7c of the head length 



Head depth 

663 

60 6 - 738 

Head width 

55 3 

493-625 

Diameter of eye 

259 

20 8 - 31 3 

Prcorbital distance 

33 0 

28 3 - 37.5 

Postortntal distance 

471 

423- 552 

Inlerorbttal distance 

29 9 

263-329 

Length of antenor barbel 

22 4 

16 2-282 

Length of posterior barbel 

308 

23 3- 390 

Body depth 

915 

70 8 - i05 8 

In % of the caudal peduncle 



Minimum body depth 

670 

60 0 - 82 3 


Mcrislic characters of Barbus intermeaius from Kilo Pass can be determined as DIV7- 
9, A III S, P 11 - 14, V 9, LI 29 - 35, L tr 5 1/2 / 5 1/2. There are 15 gill rakers on the 
lower limb of the first left gill arch. 

During the life the upper half of the body sides arc greyish-green and the lower part is 
yellowish. 

According to B a n i s t c r (1973), the distinguishing characters of two subspecies (i.e. 
B. i. uttermedius and B. i. australis) are as follows' longer dorsal spine, longer pectoral fins, 
slightly deeper body and longer barbels in lacustrine B. i. australis. 
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Our specimens from Kilo Pass have a slightly body depth and longer head than (hoc 
two subspecies. Preoibital distance is larger than in the both subspecies, and the length cl 
the posterior barbel is also longer. The length of pectorals is larger (on average) ifcanu 
subspecies B. i. intermedius and slightly shorter than in B. i. australis. 



Fijj, 1. Hisiojfram of Ihe diklnhuiion of lateral line wale* m Rtubvs mrermediui. A - while B. i. miemd* 
(Banister. 1973), N-wk B. uumnedmt (Kilo Pas*.). B - B t australis (L. Itinngo -Hinisier. 197?) 


Table 2. MemtiC charaneis of Barbus at termed tus Ruppel). IS1? from Kilo Pass (Sugula River). Morten 
Kenya. 


Characters 

Ranges 

lateral line scales 

29-15 

Dml - IJ 

5 1/2 

IJ- V 

3 1/2-4 1/2 

Scales around Cauda! peduncle 

12 - 14 

Dorsal fin rays 

IV 7 - V 

An.«l fin ravs 

1115 

Pectoral fin rays 

9 

Vcnlral fin rays 

II 14 


1 suppose that the queslion of the sobspccific separation of the species Berta 
intermedium is still open. It is a similar problem as in some species of the genus Barbas ii 
Northern Africa (see A 1 m a c a, 1970). especially in Central Algerian Sahara (T a n d o n 
1977). It is possible that in the latter region the spcciation begins to originate. 

The lime of the isolation of separated populations of Burbus intermedium in Fast Africa, 
and especially iu Kenya, is relatively short for the possibility of closing the process cl 
differentiation inside Barbus intermedium into two subspecies. 
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According jo observation o( (i r c g o i y (1921), Lake Baringo at its highest level flows 
over the Lobat Pass lo the north. The present underground outlet feeds probably the 
springs of the Kogorc Valley, which, in the distance of 8 km from the lake on the northern 


Table 3. FkaslK arid menilic i ha ratters of subspecies Barbus miermedua intermedins and Barbus i austrahs 
according toBimliei (1973) and specimens of Barbus uuermedtus Ruppcll. 1837 ‘rorr. KllO ?i« (Sugula 
over), Nonhem Kenya 


Gioup 

1 


2 


3 


4 


No. of specimens 

m 


58 


26 


446 


Body length (in mm) 

94 m 


66 - 388 


403- 

no 

66 -489 


In % of the body length 

Ave. 

Ranges 

Ave 

Ranges 

Ave. 

Ranges 

Ave 

Ranges 

Body depth 

28 1 

20.7-37.7 

30.0 

26.3-35 1 

27.7 

24 6-31 3 

284 

207-37.7 

Head length 

265 

19.0-31 7 

262 

23 0 31 (1 

30 4 

28 2-34 fi 

26 4 

19 0-31.7 

Diameter of eye 

6.0 

35-10.2 

6 0 

4 4-91 

79 

6.6- 5.1 

6-0 

33-10 2 

Intemrbital distance 

8.0 

4 7-11.6 

8 1 

6.1-12.3 

9.1 

7.5-10.2 

80 

4 7-116 

length of pectoral fin 

21.5 

15.6-29 0 

23.4 

210-27 2 

22.6 

19.6-24 6 

21.8 

15.6-29.0 

Caudal peduncle length 

170 

11 7-22.9 

16.1 

11 7-187 

18.5 

15 5-20 7 

16.9 

11 7-229 

Minimum body depth 

11.5 

86-150 

12.7 

9.5-14.2 

124 

10 9-141) 

11.6 

8.6-15 0 

Prcorbilal distance 

8.6 

5.4-12.7 

87 

6.7-10.7 

100 

85-13.0 

83 

5.4-12 7 

I-cngth of an'.cr. barbel 

56 

1.8-11 1 

71 

4.8-10.0 

66 

4 9-86 

5.8 

18-11 1 

Length of poster barbel 

6.7 

1.9-12.1 

8.4 

6.0-10 9 

9.5 

7 0-12 3 

6.9 

1 9-12 1 

Dorsal spine 

19.1 

6.9-33 9 

24.9 

15 6-32 3 

258 

224-30 6 

20.1 

6 9-33 9 

lateral line 


26-34 


27-33 


29-35 


26-34 

Seales around caud. ped 


12-13 


12 


12- 14 


12-13 

Oml - IJ 


4’/» -6Vi 


5VJ - 6Vi 


5V» 


4Vi -6'/i 

t.l • V 


m-4>/, 


2'/l - 3'/, 


y/i -4^5 


IV. -4'/, 

Ravs of dorsal fin 


IV 8-9 


IV 8-9 


IV 7-9 


IV 8-9 

Kays of anal fin 


III 5 


III 5 


1115 


1115 


Group 1: The characicrs of the specimens of Barbus i micrmedius distributed throughout Southern lilhiopia 
and into .Northern Kenya without I jkc Banngo (arcordmg to 13 a n i s I c r, 1973). 

Group 2: The characters of the specimens of B i. australis from lake Baringo. Nonhem Kenya (Banister. 
1973) 

Group 3: The characters of the specimens of H i intermedius from Kiio Pass. Northern Kenya 
Group 4: The characters of all specimens fmm groups 1 and 2 (B a n i * l c r, 1973) 


side of the Lobat Pass, arc about 30 m below the level of Lake Baringo (Gregory, 1921; 
Beadle, 1932). The Kogorc river is a seasonal tributary of the SugUla river with a ca. 30- 
- 40 m deep canyon in the distance of 6 km southward before the Kapedo warm walctfall 
(author's observation). 

I suppose that this is the possible way of the occasional migration of the populations or 
this barbel's species between the Lake Baringo basin and the Sugula river. 


CONCLUSION 


In the pools of the seasonal streams in Kilo Pass (Sugula basin), Northern Kenya. 26 
specimens of Barbus imermedius were collected in January 1979 by the author. 
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Plastic and mcrislic characters were compared with the previous revision of Barbfe 
intermedius by B a n i s l c i (1973) concerning unification of several barbel species intc 
one species Barbus Intermedius . This revision of the species B. intermedius is accepted: 
however, I do not agree with the subspccific separation of the subspecies IS. intemiediu, 
australis. 

The plastic characters show large variability in the whole area of extending ( Table 3). 

The mcrislic characters of Barbus intermedius from Kito Pass arc as follows: 

D IV 7 9, A 111 5, P 11 - 14, V 9, LI 29 - 35, L.tr. 5 1/2/5 1/2. 

Generally, accepting B a n i s I e r’s (1973) revision: 

D IV 7 - 9, A III 5, P 11 - 14, V 9, Ll 26 - 35, Llr. 4 1/2 - 6 1/2 / 4 - 7 1/2. 

One and a half to four and a half rows of scales were counted between the lateral line and 
the base of the ventral fin, and 12 - 14 rows of scales around the caudal peduncle in the 
whole area of distribution. 

Geographical distribution of this species and relatively short lime of the isolation of E 
intermedius populations in Kito Pass have not brought, up to the present, any favorable 
conditions for the speciation process on the subspecific level. 
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ORIBATID MITFS OF THE SUTERFAM1LY EUPHTHIRACAROIDEA 
(ACARIi OK1BATIDA) FROM INDIA 
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lriiiLi»ie of Soil Biology, Czechoslovak Academy of Sciences, N» tidkich 7, CS-37806 dacU 

i 11 Czechoslovakia 


Abstract. Mesomiia clara sp.n. is described and figured. Djth other species of the svperfamily I 
Euphihiracaroidca from India are listed. 


INrRODUCTlON 

In 1976 Dr. J. Btoszyk and Dr. J. Btaszak (Poznan, Poland) have collected compa¬ 
ratively large material of soil samples from Kashmir and Himalach Pradesh in norihern 
India. Nine species of the superfamily Euphthiaracaroidea were found in Ihis material. 
Special composition shows (hat studied area arc situaicd near the boundary between 
Palcarctic and Paleotropic regions wilh distinct predominance of palcarctic species. One 
new species belongs to the genus Mcsolrilia and it is described in this contribution. 

LIST OF LOCAI JTIIiS 

IN-U03. India, Kashmir. Domcl. 75 km from Jammu to Srinagar, sulitcry Fi/uh sp. wood the dope, litter 
sifting, 4.9.1976, leg J Blaszak, J. Bfos/yk. 

IN-004, India. Kashmir, way from Snnagar io Korgii, 20 km from Sonamarg. mixed forest '»ith pine, .sprurc, fir. 

and walmul, litter, decaying wood. 6.9.1976. leg. J. Htas/ak, J. I!fos7yk. 

IN-009, India, Kashmir, near Khalsa, i'afu- sp. forest, litter, decaying wood and sheep excrements sample. 
9.9.1976 kg. J. Btaszak, J. Moszyk. 

IN-016, India, Kashmir. Fotila defile, shrub on ihc slope. 4 493 m. liner sample, 11.9.1976, leg. J Bfas/ak, 
J. Ufoszyk. 

IN-027, India, Kashmir, near Sirbal, 13.9.1976, old pine tree. Inter sifting, leg. J. Bfas/ak. J. JMouyk. 

IN-0028. India, Kashmir, 10 km from Sorbal, 13.9.1976. eld walnut tree, Sambucus sp.. Utter sifting, leg 
J. Ufaszak, J. Bfosryk. 

IN-0029, India, Kashmir, near Snnagar, south slope, demtus and litter sifting. 13.9.1976. leg. J BJa&/ak. 
J. Blosiyk. 

INJJ3I, India, Kashmir, near Kamba, shrubs on south slope, grass. Pot,f^oKum sp.. fern sifting. 15-9.1V»6, leg 
J. Iltaszak, J. BfoiTyk. 

IN-033, India, Kashmir, near Ramba. sample of Galium sp., moos, fern ar.d grass. 15.9.1976.leg J Biasrak. 
J. Dfcseyk 

IN-034, India, Kashmir, near Batoic, 128 km from Jammu, aid pine forest, grass and liner sample. 15.9.J9'4,feg 
J. nfas/ak, J. Bfos/yk. 

IN-0035, India, Kashmir, 15 km from Kud, larch forest, liner sifting, I6 9.1976.lcg J. IWas/ak. J. Bfos/yk. 
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IN-MS, India, Himalach Pradcih. near Mandi. vertical rock face, south-e-iscem slope, moot frotn fait 

17.9.1976, leg. J. BJaszak. J. Btouyk. 

|N-0*7 ( India. Himalach Pradesh. 30 km from Mandi. moss sample, 18.9,1976, leg. J. Biascak. J. Btoszyk 
IN-050, India. Himalach Pradesh 6 km from M-irnli. shrub on slope, dry litter and grass sample. 18 9 19\ 

J. Btaszak. I. Bloaqilt 

IM-Q51, India. Himalach Pradesh, 35 km from Simla, young pine groove, southern slope, litter, grass aid man 
sifting, 20.9.1976. leg I R*-w*k. I Bfusrylc 

IN T -053, India. Himalach Pnniesh.20 km from Simla shrubs on southern slope, wet Idler sample, 19.9.1576, lt| 
J. Blaizak, J. Bkoszyfc 

IN-Q54. India, Hi malar h Pradesh, 15 km from Simla, oak groove, southern slope. Idler fern and rrosj uflirg 

19.9.1976. leg 1 Bkasrak, J. Blooyt. 

IN-856, India. Hunalath Pradesh, IS km from Simla, pine forest, gross and liiler sample, |9 9.19%. Ixg 
J. BPuswk, )■ Hiouyk. 

IN-060, India, Himalach Pradesh, II km from Simla, pine-larch forest, lilter and soil sample, 19.9 IV’fk. l< 
J. K/asvak J Rlosryk. 

IN-063, India, Himalach Pradesh. 11 km from Simia, old larch forest, dry bed brook, litter and soilsifiir; 
19.9 1976. leg. J. Blas/ak, J lUosrylc. 

IN-064. India, Himalath Pradesh II km from Simla, I ftOO m, larch forest, litter sample. 19 9 1976. fc{ 
J. Blascak.1 Blos/yk 

I.N-866, India. Himalach Pradesh 11 km from Simla. 2 000 ni. oak liner sifting. 19.9.1976, log. J. 

J. 

IN-067, India. Himalach Pradesh. 95 km Irom Arabala. old prno forest, dry Utter sample. 20.9.1976, k{ 
J. Btascak. J. Htosxyk. 

IN-069. India. Himalach Pradesh. 90 kra Irom /Yraabal, pine lorcst. litter silting, 20.9.1976. leg. J WdiBs 
J. Blosryk. 

1N-U7W. India, Himalach Pradesh, 10 km Irom Kalla, change-over belweca palearclic and tropical lorcst, ou 
hem sp., dry litter sample. 20.9.1976. leg. J. Bhtszak, J BJirscyk. 


LIST OFlDliNllllliD SPECIliS 


Ausirolnaa gibba Rayoumi & Mahunka, 1979: IN-003 (9c x.) 

Mcsolritia dissimilis Hamm-r, 1977: IN034 (6cx.), IN-035 (13cx.) 

Mesoimia ciara sp.n.: IN-004 (lex.), IN-027 (30cx.), IN-029 (6cx.) 

huUnritiu juvensis (Scllnick, 1923): IN-066 (2lcx.) 

Rhysolriiiu cipenicUiata Mahunka, 1982: IN-051 (5cx.), IN-053 (7cx.) IN-054(13cx), IN- 

056 (6cxl), LN-060 (8cx.), IN-064 (3cx.), IN-066 (5cx.), IN-067 (lex.) 

Euphthirucurus cnbranux (Bcrlesc, 1904): IN-029 (lex.) 

Rhysopi/iila furcata Bayoumi & Mahunka, 1979: IN-051 (2ex), IN-070 (lex.) 

Rhysoiriiia ardua (C.L.Koch, 1841): IN-003 (20cx.), IN-004 (lex.), JN-009 (4cx.), W4J3 

(I5ex.), IN-029 (13ex), IN-031 (Ilex), IN-033 (12cx.), IN-034 (lex), IN 035 (93cxK 
IN-045 (3cx.), IN-050 (lex.), IN-051 (2cx.), IN-053 (2cx) ; IN-054 (26cx.), IN-0^ 

(lex.). IN-060 (I3cx.), IN-064 (9cx.), IN-066 (7ex.), IN-069 (lex.),IN-069 (lex.), IM-0^3 
(I3cx.) 

Wiysotnia tasi/e Mahunka, 1982: IN-027 (lex ), IN-034 (24cx.), IN 035 (lex.), IN Of 
(Sex.), IN-067 (3cx ). 
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Mesotritia clara spji. 

(Fijpk 1 A-C. 2 A-B. 3 A D) 


Diagnosis:? pairs of genital, 1 pair of anal, and 3 pairs of adanal setae, rostra 
setae in central part of aspis, setae on aspis erected, lateral carina not reaching u 



Fig. 1. Mesotrilia clara sp. n. ; A - a&pis and notogastcr without legs in lateral view, B - aspis in dorsal view, C 
- anogenital region in ventral view. Seale 100 Um. 


Description: Length of aspis 320 - 378 pm, breadth of aspis 275 - 332 pm, length 
of notogastcr 634 - 675 pm, height of nologaslcr 445 - 485 pm, breadth of notogastcr 435 • 
475 pm .Color reddish brown. Cuticle smooth, without thick layer of ccrotcgumcnl and 
distinct surface structures. 
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Aspis (Figs. 1 A, B) with one lateral carina on each side, reaching anterior n.\lr« 
margin, but not reaching to bolhridial squama situated bellow bnthridium. Comparative 
long and smooth rostral setae not reaching rostral margin, situated in middle part ofaspi 
smooth lamellar setae situated somewhat anteriorly, equal in the length to rostral oik. 
smooth. Intcrlamcliar setae shorter than lamellar ones, smooth, reaching to insertions 
lamellar and rostral ones. Lanceolate sensillus ended by distinct hyaline davus sharped * 
lop, approximately as long as intcrlamcliar setae, originating in small bothridium. Distar 
between interlamcllar and lamellar setae approximately equal and 4x longer than diitaic 
between rostral ones. Exobothridial setae distinctly developed, but shorter than mui 
lamellar ones. All setae on the aspis not cling to aspis surface. Two transverse lice 
situated between intcrlamcliar setae, anterior one straight, posterior one bent. 



Fig. 2 Maotnua clara %p. A - left chchcera lateral view, B - left palpus with nrtelum, ventral view So* 

100 pm 

Notogastcr (Fig. 1 A) oval, smooth, with 14 pairs of smooth, fine setae, seta d2 Icr.gea 
c3 shortest, but ihese differences undislinct. All notogastral setae erected and corrugald 
shorter than inlerlamellar ones. Anterior margin with distinct collar, posterior part wi 
well developed fissura lerminalis. 

Anogenital region (Fig. 1 C) with short genital plate bearing 1 pairs of short ana fit; 
anal setae in anterior part, equal as genital ones; 2 pairs of adgenital setae, seta agl cqm 
as genital ones, but ag2 3x longer; 3 pairs of smooth, longer adanal setae, seta ad) lb 
shortest, and ad 3 the longest adanal seta, ad3 approximately equal as lamellar ones 
surface of this region smooth without distinct structures. 
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Chelicerae (F. 2 A) comparatively long and slender, with smooth surface and without 
Tragardh's organ. Size of digitus focus 231x108 pm, digitus mobilis 95x43 pm, digitus flxus 
with 3 teeth and digitus mobilis with only 2 blunt teeth, short and smooth setae chb and 
cha equal long. 



■^3 


Fig 3 MeMnJia darn %p n . A - nght leg I m aniuxial view, R - right leg II in anuaxul view, 0. left leg III 
in untiamal view. D - left leg IV in anliaudl view Seale 100 fun 


Palps (Fig. 2B) three segmented, chaeiotaclic formula 1-2-8 (1), gcnac with comparati¬ 
vely breadth blunt rutellum. 
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Legs (Figs. 3 A-D), short and robust, all triddctylous, chaetotactic formulae i 1 - 2-4/2/- 
5/1/-15/3/-3, U 1-3-3/1/-4/1/-12/2/ 3, III I-2-2/1/-2/1/-I1-3, IV 2-3-2-1/1/-10-3. Sole- 
nidia to 1-3 on tarsus 1 and O 1-2 on tarsus N without accompanying setae. 

Affinities: Mesomiia tiara sp n. belongs to Mcsolritia species group with 7 pairs ot 
genital setae, very similar is M. piffli Markcll, 1964, but it differs from the new species by 
the presence of 2 pairs of anal setae, complete lateral carina, shorter intcrlamcllar setae, 
dung setae on the aspis, and by the anterior position of rostral setae (M a r k e I I, 1964) 
Mesouitia dixsimilis Hammer, 1977 differs from the new species by 2 airs of anal setae 
(Hammer, 1977). Very similar is M. fla%ellala Bayoumi & Mahunka, 1979 but this 
species has only 6 pairs of genital setae, and shorter scnsillus (Bayoumi & Mahun 
k a, 1979). 

Locus typicus: IN-027 (30ex.) 

Further localities: IN-004 (lex.), IN-029 (6cx.) 


Types: HolotypuS (Ho-l3.9.l976 ' IN-02?) in ethanol and 26 paralyses one an slide and others as clhand 
are deposited in authors' collection in the Institute of .Soil Biology, Czechoslovak Academy of Sciences, («.vkc 
Budejovicc, 10 paratypes in ethanol ifC deposited in the Institute of Biology A Mickir.wui University. Po/nari 
Poiand 
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FIRST RECORD OE LEFTOIUI.US BRALKRI WEBERI (DIHDPOlM>f , 10#« CZECHOSLOVAKIA 

Karel TAJOVSKY 

Inuitute rrf Soil Biology, Czechoslovak Academy of Sciences, Na wSdkich 7, CS-370 05 Cesk6 Budijov.ee, 

OcchoskivakM 

A b s l r a c I. lie first record of the millipede I .e/HoiuLts braueri Hubert Veihocff. 1927 from 
Czechoslovakia is given. IV male genitalia arc described and figured and the geographical distribution u 
discussed 


From the materials of Dr. Rb?.i£ka’s long-term pitfall traps (R u * i £ k a, 1988 and 
unpublished data) 1 obtained several millipedes of which one male of Lepioiutu j braueri 
weberi Verhoeff, 1927 was the most interesting one. It was trapped in the roek debris 
formation of the Vydra river valley in the Sumava Mountains in South Bohemia (faunistic 
square code 6947) during the trapping period from 4 August 1984 to 28 July 1985. 

This subspecies was described from Grafenau (Bavaria. Federal Republic of Germany, 
faunistic square code 7146) as Lepfoiulus weberi Verhoeff, 1927. A l t c m s (1949) 
introduced it without explanation as a subspecies Leptoiulus brauen weberi. Sirasscr 
(1959) analysing VerhoefPs “braueri- group" confirmed its subspecies statute. 

The trapped male is approximately 20 mm long, maximum 1.4 mm wide, with 52 body 
segments and 86 pairs of legs. The colour of the alcohol fixed animal is ochrcbrnwn, with 
darkbrown head, the anterior 9 - 10 and the 3 posterior segments. The legs arc brown. In 
contradiction to other representatives of the subgenus Leploiu/us Verhoeff, 1929, the coxa 
of the first pair of legs (Fig. 1) is rounded without tooth, the prefemur is distinctly 
separated from other parts of legs. The remaining part of Iclopodit is slender and closer to 
its basis. The second pair of legs is characterized by the presence of clushions on the 
postfemur and tibia (Fig. 2). The morphology of genitalia is in agreement with the original 
description (Verhoeff, 1927). The anterior and posterior solcnomcriic projections 
converge slowly to one another (Fig. 3). The posterior one is bulky and broad, and it bears 
two branches on its apex. The anterior branch is larger. The medial projection of the 
solcnomcriic is toothlike and short. 

Verhoeff (1927) collected this subspecies under moss on granite blocks and under 
the bark of trunks. The habitat in the Sumava Mountains is practically analogous. 

Leptoiulus braueri (sensu S t r a s s c r, 1959) is a high mountain species which is 
distributed especially in the Southern Alps, while in the Northen Alps it was collected in 
few places only (Kurnik & Thaler, 1985). The subspecies Leptoiulus braueri 
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weberi was found outside the locus typicus in Bavaria, in the Italian Dolomites (Southern 
Alps, Grodncr Tal - Verhoeff, 1929; Hohe Gciscl - Aucras, 1949) only. This 
subspecies, practically as sole member of the ,J>raueri - group”, penetrates to the north 
outside the alpine region. The Sumava Mountains arc the fourth locality of the subspecies 
and represents the northernmost point of its distribution. The Vydxa river valley is about 
800 * 820 m a.s.1. G u 1 i £ k a (1985) presupposed the occurrence of this subspecies in 
Bohemia. This record acknowledged his conjecture. Leptniulus braueri weben is a new 
species for the Czechoslovak fauna. 
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BOOK REVIEW 


C o om b s I., C r o m p I o n D. W. T.: A Guide /o Human Helminths. Taylor and Francis. Londw 
New York. Philadelphia 1991. 162 PP Prvcc Uig 22 50 

Three hundred and forty two species of hclmmihs, wich have been found in association wild human hoss 
are listed m this book NfaHy <>f Ihcse species ait highly prevalent and rccogni/cd as agents of Senous disea.sn 
Other spcciese of worm have occasionally or sporadically been observed in contact wiih human (issue, usual* 
afier invcstion of larval stages of hclmmihs in mtcrmcdiaie or paratenic hosis. as arc molluscs, fishe. 
amphibians or snakes. Introductory chapter includes a tabular review of estimates of the numbers of casa 
(milion) of common human helminthic infections. In the chapter concerning the scheme of classificatici 
systematic review of all heimmths considered to infect humans according to the zoological system with familiu 
and specific names is presented Representatives of the phylla Plathelminthcs, Ncmatoda. Ncmatomorpha art 
Acamhocephala arc discussed here. In the chapter providing a list of human helminths entries arc presented ii 
a standard format containing the specific name, definitions of host(s). intermediate host(s), paratenic hostfs; 
geographical distribution, location (s) of the helminth species in the human host, name of disease rccomcndci 
by CIOMS/WH0 (1987), common synonyms, mode of actual or asssumed transmission to the human host ant 
references to recent or detailed reviews. The index contains specific names of all helminths under discussion. 

This publication contains an original and updated catalogue of helminths which have been observed it 
human hos: It represents a comprehensive reference manual and is highly recommended for students talar; 
parasitology and medical zoology courses and for specialists in infectious and parasitic diseases. 

J.Jirs 
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ABSTRACT!5 OP PAMIRS 

prevented ut the 20th annual conference of the Proto/ouiogical section of the 
Czechoslovak zoological society. jfROVT-C DAYS held in SpmcHervv Mlfn. I&-2U W'If» 

Ubiquity of coccidia in large-icale ccw-hvitret 

J. B e | 4 o v e c. Department of Animal Physiology and Zoology, University of Agriculture. CS-165 21 Prague 
Suchdol 


:i 


The prevalence ol cocodw ol gents Euttena m livestock was determined by cvprologi cal examination o 
animals m different large-scale cow-houses. Due io careful coprolcgscal exam nations even very mild mfcctio 
wen: detected. Out of 13 369 animals examined coprologically. 66 H % were positive for coccidia ol following 
species Eunerui olubamensa was found at 68% of the animals examined aubumcr m> m |7 5 r /<. fc boots at 

424 %, E t>'mu'ten us at 0 4 %, E bukalmmenus al S9. %, E cyhndnca at 8.0 %, E tlbpsotdalis at 21.S %. t\ 
SubspEaica at 10 3 %, F„ tvyemirigi'i.us al 0.4 *3fr, £ luetnu al 402 % In the vast majority of anjinals positive foe 
coccidia the intensity of infection was very low 

(extremely high prevalence of coccidia was delected in mother tows Of 669 cow-noihcre examined. 97 7 'fa 
was infected with coccidia N4oiher-eow* transfer coccidia into new buildings. Wuh the exception of E. 
■nyonvngensu which was not found in new calving pens there was no significant difference between the 
occurrence of coccdia in old calving pens and m the new ones Halves become infected from their mothers. Thej 
intensity of infection increases after calves being transferred to plant nulxition, when clinical coccidiosis occurs 
frequently. Coccidia were found in all studied buddings housing diverse technologies used for feeding of 
animals and cleaning their stables. Of 700 animals in pasture, coccidia were found at '>2 7 % A large amount of 
oocy.li. was round in the roobuscs. In the circumstances of frequent animal Ir-invporis in large-staid 
technologies, a wide spectrum of toccidian species is being transported permanently 


Influence of attenuated (embryo-adapted ) f. interta re it e! I a on 
lymphocyte blanogcnerti in vitro 

P. B e d r n i k & V. K a t I a c h. Research Institute id Feed Supplements and Veterinary Drugs. CS-234 49 
Ji'lovd Near Prague 


It has been already shown that infection of chickens with virulent &»mn of lumcrui lenella damages 
lymphoid orgun* and alters the responsiveness of lymphocytes to mitogen* and to an/.gcns prepared from this 
parasite Schatschneider & Olkoncn. Proc 3rd All-Lnior Congress of Pnxo/oul., Ac Set of 
Uthunian SSR. Inst Zool. and Parusnol Vililius. 1982. p 389. Rose & H c s k c I h. J Protozoal 31- 349- 
553.1984). Influence of infection wuh an attenuated (embryo-adapted) line of E.. lenella (II c d r n i k ct al. 
Av. Path. |8: 255-264,1989) on these pa.rumcicre was followed in this study. 

Hybro cockerels 2-4 weeks oid were used bach experimental group consisted of 5 chickens (in Lxp. No. 1 2 
chickens). In the first sene of 4 experiments they were given lx Hi 4 oocysts of either a virulent strain 'Lxp. No I 
and 2) Or the attenuated line of Etnteria lenella (flap. No.1 ami 4). After two weeks they were given IxlO 5 
oocysts of a Virulent strain of E.tentlla Five days later peripheral blood loctxystcs (mainly lymphocytes) were 
isolated from blood taken by cardial puncture In the 5th experiment the chickens were given IkH* 5 oocysts of 
the virulent strain or of the attenuated line of V. lenella Lymphocytes were isolated on days 7j J; and 14 {(4) post 
inoculation, 

The isolated cells curtured m RPhtf i640 medium with |ff% calf scrum were stimulated by 
phytohemagl ulinin. 
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Al 24 hours the cultures were pulsed with 1 u C-’l IH-lhymidinc and at 4fi hours they were harvested and IWt 
radioactivity was measured Blastogemc response of cultured lymphocytes was evaluated, with help of i 
stimulation index (SI) ic.. mean counts per minute (tpir) of stimulated cultures divided by cpm d 
nonstimulatcd cultures. 

Blaslogcmc response of lymphocytes isolated from chickens inoculated with virulent E tenelia (hxp. No /SI 
1/3.5. 2/12.05, 5,/1.58, 5, 4 /1.63) was lower than of unmodulated chickens m both types of Inals (Exp No./S 
1/113. 2/25 .8, 3/2.65, 4/2.29, 5-/2.14, 5 J4 /2M. Blactogenic response of lymphocytes isolated from chicker? 
inoculated with attenuated line of E. tenelia (Exp No./SI-3/3 10. 4/2 9.3, 5,/? 14. 5 (4 /2 09) was higher or th 
same as that of unmoculatcd control chickens (2 5.13, 2.0). The attenuated Ime lost their negative mllucnrc «. 
blastogcne.us and is therefore suitable for use in a live coccutiosis vaccine 

Antibodies • n the sera of laboratory rats infected *> t s h Entamoeba 

histolytica 

O. Dilrich‘* & P. K op a f ck'l Institute of Parasitology CSAS 1 * Bramiovski 31, CS-3?0 05 CesL- 
Budijovice, Laboutory of Analytical Chemistry CSAS 2) . BramiovsU 31, C5-370 05 Ccski Buddjovtcc 

Sera of young laboratory rats intracaecally inoculated with Entamoeba histolytica were examined b 
EUSA using soluble F. hutolyttca antigen, hyperimmune rabbit scrum against rat immunoglobulin a* 
swine anti rabbit conjugate labelled by peroxidase Specific antibodies appeared three weeks post infcctioi 
Examined sera were divided into four groups 

1 - sera of healthy control animals (n = 30) 

2 - sera of inoculated animals with negative record of amoebae during autopsy (n -3(3) 

3 - sera of animals with positive record ol amoebae in the caccal foment, without of the caccal mutof. 

(n = 12) 

4 - sera of animate inoculated with virulcni strains - positive records of amoebae in caccal mucosa (n = 12) 

The sera of the first two groups yielded negative results with average optical density 0 33 and U.4I 
respectively in dilution 1:200. The average optu.il density of the third group were 9 8 and 30 specimen 
reached the positivity limit In the fourth group the average optical density were 1.1. and ail hut one sjtmpla 
were positive. Positive sera were tested by enzyme linked clcoroinimunolra ruder blots, using ihc sail* 
sandwich system. Obtained blots were compared with blots of the same antigen treated by human sera ar»: 
anti-human conjugate. In the specific area of 36 - 44 k.D only three fractions precipitated with ihc ist set 
instead of five precipitating with the human sera 

It was proved that nonvimlcni strains of E histolytca surviving in the caccal content of rats arc able v- 
cause the production of specific antibodies 

The imparlance of xyniograms for characterization of O i a r d i a 

intrstinalis strains 

P. H o r i k 1 *, N. Vtchotovi') & R. VcrcSov & 2 \ Dept of Parasitology, Charles University 1 ’ 
Vinifnl 7. CS-128 44 Prague 2. Inst, of Parasitology. Czechoslovak Academy of Sciences 2 * Bramsovski 31 
C5-370 05 Cesktf Dud£jovice 

Thirteen (hardto mteifinalu strains were examined by cn/vmc electrophoresis. I'tvc of them wen 
reference strains from Ihc laboratory of Prof. Meyer (Oregon Health Sciences University, Portland. USA) an< 
eight strains were isolated al the institute of Parasitology (Czechoslovak Academy of Sciences) in Ccskt 
Budijovice. AD of the thirteen strains were cultivated under the same conditions. Isoenzyme analysis wa> 
performed by the thin layer starch gel electrophoresis. The running conditions and buffer empioyed were th 
same for all of the runs. 'Ihc following enzymes were detected after electrophoresis, malic enzyme (ME, EC 
1.1.1.40), esterase (EST. EC 3 1 I 1 ), glurose-6-phosphatc dchydrogcncsc (G6PD. EC l.l 149) and glucou 
phosphate isomcrase (GPI l:C 5 3.1 9) The results of the electrophoretic analysis showed that only on: 
strain was clearly different of the other twelve strains, this organism differed in all isoenzymes. Th* 
difference correlated neither with an animal host nor with a clinical picture of human disease 
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During long-term cultivation of one human isolate in vilro the change of zymogram was recorded. Ihcl 
strain had showed quite different pattern of all enzymes tested, but after four-month cultivation gamed the. 
same pattern as the other twelve strains presented. Ibis change has been observed repeatedly, the, 
cryopresetved stock of the same isolate had shoved the original zymogram, but after recovery and thrce-monihl 
cuittvauon started to change lhtv change might be explained by the competition of clone populations and mayi 
have a great importance in strain zymograms evaluation. 

Extraspotogonic proiiferative blood d e v < / o p m t n t a I (EPBD) stages 
(Myxozoa: Myxosporea) from previously unexammtd freshwater fish 
species in /I o h emi a and Moravia (Czechoslovakia) 

T. Kept. Institute of Parasitology. Czechoslovak Acad. Set., Rramiovski 31, CS-370 05 Ceskc BudSjovicc 

I 

EPBD stages of Myxosporea have been described in Czechoslovakia except carp (Cypnnus carpto ) only for 3 
fish species: gudgeon (Gobit) gobiof tench (Tusca totca) and roach ( RutUus ruulus). 

These stage* were determined to fall in the genera of Sphaerospora, Chloromyxum and Myxidtum 
In our work we have described EPBD stages from II fish species originating from ponds and rivers in the 
regions of Bohemia and Moravia (Chechoslovakia). IRcsc species include goldfish (Carassius auratus gibeho), 
mdd ( Scardmius eryth/opluhaimus), bream (Abramis brama). chub (Leuctscus ctphalus). bleak ( Albumus 
albumus), ruffe {Oymnocephaius cemuas), perch ( Perea flUvuuihs). grayling ( Thymattus thymallus). brown 
throut ( Salmo mua fano), burbol (l^eta Iota) and bullhead (Coitus gobto). It is suspected lhat Ihe existence of 
these stages in pike (Esox lucius ) and eel (Anguilla artgudla) exist but have not yet been determined 

In our evaluations all of the early liPBD stages of Myxosporea have not been observed in the blood of 
bream (Abrarms brama) but are presumed to cxi« In the blood of perch (Perea fluvtatdis ) and ruffe 
(GymnocephaJus cemuui) only early stages have been found 

Mo correlation has been obtained belween the seasons of the year and occurrence of liPBD stages of 
Myxosporea 

Enzyme electrophoresis and species differentiation of Eimena 
parasitizing the domestic fowl 

J. K u t e r a. Research Institute of Feed Supplements and Veterinary Drugs, CS-254 49 Jilovd near Prague 

Eimeria species isolated from ihe field can be identified by companion of mobility of their glucose 
phosphate isomcrasc (OP1) and lactate dehydrogenase (IHD) enzymes with those from reference laboratory 
strains in starch gel electrophoresis Since there are seven species of Eimeria in domestic fowl and in some of 
lhern different populations with different enzyme profiles may occur (Shirley. Proc Georgia Coccidiunu 
Cortf.. Umv Georgia, p 3, 1986). Ihe inclusion of all distinct strains as reference controls into each electro¬ 
phoresis would be impractical Therefore we suggest to include into each experiment one reference strain only 
and to do the species differentiation of new isolate* according lo relative position of found GPI and l.DH 
band* lo those of the reference strain We have found that. Supposing standard gels and buffers aie used, 
positions of enzyme band* of particular species in experiments differing in other conditions, such as voltage, 
time or use of thin or thick get are in constant ratio to positions of reference bands 'ibis fact enables to 
compare vartoui experiments supposing that in each of them the same reference strain was used In order to 
enable companion of different experiments we calculate for each studied enzyme band ns standardized distance 
from start (S B ) using the following formula: S s ■* S f . Aj/Ap where S f is standardized distance of the reference 
band and A x and A,, are actual distances of the studied band and the reference one from start In our 
experiments, a strain of E. icnella characterized by C.Pl-9 and LDH-8 has been used as a reference control and 
we have defined S f GPI-9-2.54 mm and Sfl.DH-8-3.62mm. Mean S x of found enzyme bands of other species 
were as follows: E muis (44 experiments): LDH-1 -3.410 19. GPMO - 242±0 24. GP1-2 = 2 86*0 19. 
E.acervulina (68 exp): LDH-2-1 93*0 16, GPI-7-2 09*9.15. GPl-fU l.46±0 15, E. praecox (33 exp): I.DH- 
5 -1.55*0.2.0 Pl-5 = 4.15*0.2; E. necatnx (3 exp) LDH-7 = 2.46*0.06, GPI-3« 2 55*0.18, E tenella (5 exp) GPt- 
1-2.22*0.19; E. brunem (14 exp): l.DH-4-4.46*0.21. GPI-6 = 4.56*0 31, E maxima (17 exp): I.DH- 
3-2.02*0.18, GPi-4-3.18*0.19 
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Pathological and htstochemtcal constitution of selected organs 
of gerbtls experimentally infected with Entamoeba histolytica 

M. Kudweis AH. Mikulikovi, Institute of Parasitology, BramSovski 31, CS-37C 05 Cxski 
rtudSjovice 

Intestinal, hepatic and kidney tissues of gcrbils tnfccted by F. hcttolyuca strains IIM I were 21 days PI 
examined by the classical histopathologic?) methods as well as by hi&tochcmical ones, enabling to evaluate the 
functional state of organs. Ihc matcnal originated from animals successfully infected but without tissue 
invasion of amoebae. Obtained results were compared with the material originated from healthy uninfected 
{erbils. In caeeal mucosa of infected animals ihc metaplasia of surface epithelium, decreased number of goblci 
tells as well as the defect of intestinal mucosa was recorded It was expressed by the decrease of 
iipcptidylpcptidasc IV and 5 nucleotidase activities and by the increase of acid phosphatase activity, which may 
>e associated with the increase of lysosomc enzymes 

Defects of glomeruli were observed in kidney tissues, that can be characterized as membranous glomcrulms 
>r diffuse glomerulonephritis Functional defect was characicn/cd by the decrease of dipepndylpcpiidase IV' 
ictivity. 

Liver of mfcclcd animals were affected by the surface fibrosis and the hcpatocytc vscuoli/auon. 'Ilic 
lipeptidylppeptidase IV and hydroxybutyratdehydrogenase acnvitics were decreased and the activity cl 
ysosome eruymes (6-D-glucuromdasc) was increased, lhcsc changes mighi be related with tissue damage 
mused by circulating immunocomplexcs 

Concurrent infections of extra• and tntracyioplasmic fish-cocci dia 
I. L u k e i. Institute of Parasitology, Czechoslovak Acad. Sci, Bramiovski 31. CV37t) 05 C cska Budijovicc 

In several specimens of chub {l^eitcucus cep/uilusf roach ( Hutilus nitilus ). while bream (Rlicca bjoerkna). 
ind gudgeon (Gobio gobto). concurrent infections of cxtracytoplasmic (I:) and miracyioplasmic fl) coecidians 
•^rc found. 

Some of the infected fish have been kept in laboratory until they discharged faces or casts Ihcn ihcy were 
mmcdiately killed and processed for lOutinc histology Coecidians in feces were allowed to sporuiatc in up 
»aier. 

Comparison of oocysts recovered from feces of fish with I; and/or I infections lead us to conclusion that !• 
ilages belong to a different species than stages with I localization Following species hove been determined 
Gousstapannonica (Fi) and G. boiatomca (I) from white bream. G janae (I;) and Goussia sp. I (I) from chub. 
Gousua sp II. (L) and Goutua sp. Ill (I) from roach, and Goussta sp. IV (I) and Gousta sp V (I;) from 
judgeon. 

In the populations studied mild lo heavy infections were documented Preliminary data suggest the seasonal 
xcurrence of these parauies. 

Filter-fee ding rates of three activated-sludge ctltaies 
VF. M a c e k.. HydtobvoUiglcal Institute, O«hoa<jv»k Acad. Set.. CS-37U US CesaX UwJeyjvvce 

The relationship between ciliate feeding rate (measured using lluoresccntly labelled bacteria) and ciliatc 
jrowth rate was studied in three differently loaded continuous-llow systems. Ibere were used ciliatc stock 
ultures of Colptdium campylum (Stokes, 1386) done C-l-72/l.g, VonictUa microstoma llhrcnberg. 1830 clone 
•6-84/Mc and Cychdunn sp. 

Both C campylum and V nuctostoma had similar mean rlcaranec rates of 100 nl h -1 (total) and 20U r.l h‘ l 
or the most active 10% of individuals. Distribution of clearance rates of C. campylum was non-normal 
sometimes was only 10% of active ciliatcs). A minute ciliatc Cydidtum sp reached clearance rate only up to 17 
il.h'*. For each ciliate specie* Ihc linear dependence of mean ileurancc rale on the division rate was proved 
Ihc minimum value supported growth was predicted from the extrapolation of the relationship to be 14 r.l h"’* 
[C. campylum ), 21 nl.IT* {V. murnt/oma), and 1 nl.h‘* {Cydtdtum sp.). Ihe minimum mean volume of an 
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ad*vcly growing population could be predicted from the linear relationship, too. except Cycltdium sp (2000| 
j*nr and 6900 |inp respectively). Linearity of the relationship between measured growth and feeding was mon 
evident deriving bacteria uptake rate. It was proved both lor CycUdum sp. culture with very lew bacieru 
cuneentration (uptake up to 200 bactcnaceir'.h' 1 ). and for V microstoma in the culture with bacterial floe? 
(uptake up to 2000 bactcna.ccH' 1 h' 1 ). Dispersed bactena concentration had to be used for calculation 
However, such calculated values were not significant for C campylum. Selection of used labelled bacteria 01 
predation on bacterial fk>ci could be supposed according to observed feeding behavior changes. 


Some aspects of intranuclear development of two bird c o c c i di a 
i. Peck*, Institute of Parasitology. Czechoslovak Acad Set. DraniiovsUt 31, CS-370 US CeskC Uudijovtcc 

The life cycles of two geese cocctdia, timena sugtnosu and £ Hermans, were studied by means of light and 
electron microscopy. The endogenous stages were found m a very unusual position inside nuclei of intestine 
epithelial cells We have observed that all endogenous stages possess a disitnci parasitophorous vacuole 
Numerous stages of different developmental level were frequently found in one nucleus l>ach specimen forms 
its own parasitiphorous vacuole Asexual generations are formed by cclomcrogpny During formation of 
merocoitcs in a meront. infected nucleus shifts towards the periphery of the him cell After formation of 
merozoilcs the nuclear arid cytoplasmic membrane of the cell is ruptured Mcro/OUCS are released and enter 
the intestinal lumen 

During the development of endogenous stages the invagination of caryoplasm of the host nucleus into the 
body of a raeront was observed. As the caryoplasm is rcductcd dunr.g the development of asexual and sexual 
stages we suppose that cocri&u w>ih intranuclear type of ihc development utilize ibe nuclear caryoplasm ol the 
host cell for their nutrition 


A preliminary study of monoxenous cocctdia in passerine Dir d s 
M. Svobodovi, Department of Parasitology. Charles University, Vincna 7. CS-128 44 Praha 2 

Fecal samples of 170 birds belonging to 38 species and 25 genera were examined Oocysts were found in 
48% of examined birds, i c in 81 individuals of 29 species of 18 genera. 

Most of the species found belonged to the genus Isospora. Moreover, two other genera were found 
Caryospora in Acrocephalus paiusms and FAmena in Sylvia bonn Due to dubious descriptions of some avian 
roccidia in literature, the species determination was possible only in some cases 

The examination of a population of Hip[H>lais teterma showed that some birds became infected already -*s 
nestlings, probably via food cOnlamincd by infected adults. 


Are fish trypanosomes diploid* 

P 7 a j i ce k . Institute of Parasitology. Czechoslovak Acad Set . BramSovski 31. 37fl U5 CX-skif UudSjovicc 

The dipioidy of fish trypanosomes (t rypanosoma sp ) grown axcmcally in culture is proposed on the basis of 
electrophoretic mobility studies ol malic enzyme (MU) in polyacrylamide gel. Three types of \U. enzyme 
patterns were observed - two single-banded (in si rams originating from rudd and tench) and one three-banded 
(in strain originating from bream) MU is dimcnc in trypanosomes and thus the two single-handed patterns truy 
represent horoocygous and the thrcc-bandcd pattern hctcro/ygous allelic arrangement. 'Hus finding * 
consistent with the idea of dipioidy in fish trypanosomes 
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Kin clop tan UNA of fish trypanosomes 


P Zajitek 1 ’, O Rend a 7 \ A A A Kolesnikov-'* Institute at Parasitology, Czechoslovak A Cad 
Scv. BramSovski 31, CS-370 05 £cskc Budciovicc 1 *, Institute of Microbiology, Oechiadovak Acad. So 
Vfdenska 1063. CS-142 20 Praha 4 2 *, Department of Molecular Biology. Faculty of Biology, Moscow State 
University. Moscow 119899, Russia** 

Kinctoplast DMA (IcDNA) was isolated from axcmcally cultured fish trypanosomes by means of differential 
centiifugatton foilowcd by chloroform-isoumylalcohoi extraction The restriction analysis revealed the existence 
of interlocked mimcirctcs and mawcirrtes with the approximative si/c of 2 kbp and 30 kbp, respectively As seen 
from the comparison of the electrophoretic rest riel ion patterns ol kDNA of 7 strains isolated from 5 different 
host species, the polymorphism of mimcirclc structure was lower than usually found in trypanosomatids The 
maucirclcs gave distinct, but obviously related electrophoretic patterns Combined together these two pattern 
types allowed an unambiguous strain identification 

The organization of kDNA into a great network, the existence of mini- and maxicirclcs. and their sires were 
subsequently'corroborated by electron microscopy using the Klcinschmid’s cytoehrom c spreading technique. 


Association of cihaies in raw sewage 

V. Slidefek, Department of Waicr Technology and Fnvironmcnial Engineering. Institute of Chemical 
Technology, Prague 

Haw sewage is an environment snowing nearly identical charade mins on the whole world Ibc BOD^ 
values range between SO amt hfh* mg 1 there is piescni dissolved oxygen in amounts decreasing from about 4.0 
to 0.0 mg l\ so that the milieu is itncroaerobic. Srimek-Huiek (1958) called the association of ciliatcs M 
thu polysaprobic environment as Colpidieium colpodae His list proved to be correct and only small corrections 
arc made in the following table. 


Taxon 

0 

b 

a 

P 

i 

■. 

S . 

common abundance 

Colpidium colpada (libr.JStcirt 

- 

- 

+ 

8 

2 

4 

4.2 

4-5 

Colpidium campytum (Stokes) Breslau 

- 

- 

+ 

7 

3 

4 

4.3 

4-5 

Glaucoma scuudlans F.hr. 

• 

• 

* 

7 

3 

4 

4.3 

4-5 

Paramecium caudaium J hr 

• 

- 

? 

3 

- 

4 

3.3 

2-3 

Paramecuim pumnuni Clap, ct Lachm 
i/cmiophys btvacuolata f. polysap ob*ca 

- 

* 

* 

6 

4 

3 

4.4 

4-5 

Slime k-Huick 

- 


• 

6 

4 

3 

4.4 

2-3 

Acmena meunwa Duj, 

- 

- 

- 

5 

5 

3 

4.5 

1-3 

Cycluiutm glaucoma CJ 1 Muller 

- 


8 

2 


4 

3.2 

2-3 

r M.'iochuum margiSriliNearn Perty 

1 

3 

3 

3 


1 

28 

1-2 

Teirahymenu pyriforma (f Jir.jl .woft 




5 

5 

3 

45 

2-3 

Amphileplus cfapirrcdei Stem 


1 

X 

1 


1 

30 

1 

Cohniicmbi/spuuilus OucnncrSlcdt 


+ 

b 

4 

+ 

3 

3.4 

1-2 

Cotpoda sieinu Maupas 

- 

- 

2 

8 

+ 

4 

3.8 

1 

Cotpoda tnilma Stokes 

- 

- 

5 

5 

t 

3 

3.5 

1 

Tachysoma petiionelta (O F.Mulllcr) 

2 

2 

3 

4 

+ 

1 

3.1 

1-2 

Voniceila microstoma Ehr. 

- 

- 

- 

8 

2 

4 

42 

3-1 

VoniceUa fuans Faurc-Frcrmct 

• 

- 

t 

5 

5 

3 

4.5 

1-2 

VoniceUapuiuna O.F.Mulkr 

- 

- 

- 

8 

2 

4 

4.2 

2-3 

VoniceUa turgescem Stiller 

- 

- 

- 

5 

5 

3 

4.5 

1-2 


Explanations: o » oligosaprobdy, 0 * bcia-racsosaprobity. a = alpha-mcsosaprobily, p ■ polysaprobity. l = 
isosaprobity (anoxic up to anaerobic). I = indicative weigh! of species, S, = individual saprobic index, common 
abundance for polysaprobity within the scale 1 to 5. 
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Uhrastruciures of spores of Vairmtorpha piodtae in CaHerm 

me i Ion c U a 

Z 2 iska’) & J. WcihA Institute of Microbiology. Czechoslovak. Acad. Sci 1 )., Prague and lnsiiluto 
of Lntomology, Czechoslovak Acad Sci J| . HramSovicki 31. CS-Cesk<5 Budijovicc 

Ullraslrui lures of two types of mature spores of the microspomlian Vommarphaptothae infccung larvae of 
Gallena mellonella are compared The uninucleate octospores have an electron dense cxosporc O.lH pm thick 
and an electron lucent endoftpore O.I2-O.I5 pm in duel new. ‘Hie polar filament is coiled in ihe posterior part in 
S toils. III which usually 3-4 are deposed m a second row 'The bimurledle elongate spores have a very thin 
electron dense cxosporc and a rather thick translucent endosporc with a densely adhering germ in the interior. 
The polar filament is coiled laterally on the spore wall tr, 12-15 coils in one rovr. slightly oblique to the 
longitudinal axis The polaroplast is well developed in its lamellar and alveolar pans occupying a space of 0 6- 
•l.'J x 0.6 pm and two adherent nuclei arc localized longitudinally in the germ A nch dense deposit of ribosomes 
on lamellae of l.R characterizes an intensive synthesis of proteins which arc used in the posterosomc lhis «s a 
spherical body enclosed for some time in conccntcnc lamellae During the formation of the polaroplast it 
consists of a network of communicating minute cistcmac Some spores are activated, with the straight pan of 
the polar filament being shifted to one side of the spore. In activated spores the polaroplast has a vacuolated 
structure. In protrudes into the posterior part of the spore as well as into the thin area of the endosporc 
through which the polar filament will be released Some empty spores with regular oval wall arc remains of 
spores involved in the spread of the infection inside the host Secretions which arc typical for ocrosporous 
stages of Vammatpha arc minimal in this material 
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BOOK RKVIKW 


B c j» o n M, Harper J K. & C. R T u w s c n d : Ecnlog: indtviduafs, populations and 
communities. 2nd ediuon. Blackwell Sc Publ Oxford 1W0. 945 pp. 

Kunccpfn£ lalo ucebmce nava/.ujc na manual pnpuladni ckologie Begun M He M Murlintr 
1981: Population ecology A unified study of animals and plants Blackwell Sc Publ Oxford 

Kapuola /ibyvajfci sc populaccmi /dc viak byla doplndna uvodni distf o v?tahu orgamsmu * pros! red f. o 
podmmLkh a /drOjich, o /ivnlnich cyklcch, migiacich a distnhun C'isl /ivcrccna pojednava |>«>«ljijt>nc o 
w lunch ve spolecenstvu. 

Auioh pojcdn-Viiji p red met studia ckologic pfisnd biologicky a uspdind sc vyhnufa 7atl>cni ckologickd 
uccbnicc probkmutikou ochrany iivolnlho prosifedi dlovdka O io vilSf prouor jc vdnovan distd biotickyni 
wlahCm Dokumcntadni material JC vclmi m/.sihly a shmul v na/ornydi diagramed^ a labulkich I’fi siudiu 
viik nem£ diemir pocit /ahlccni daiy. ale occni velkuu informovunosl autorik 

Na udcbmci occnuji predevsisn intcgrilni pfistup k five pKrodd, kdc autoh pfi ilusiraci jcdnoTlivjicb v/taHii 
il /ikomtosti voli dlcvddomd piiklady jak / r3c /ivncunc lak rosllimtd, autotrofni organismy nepajednavaji 
podu6dom£ jen jsko rotllmy kvctouci, ale pouitvaji hojne prikJady i tc skupin m&'ch rusilm vcctnc fas. 
Podahlose Jim iak solht iaslo cduraenovany roedil mc/i ckologii rostlin a hvodtchii a naopak uka/at, 7c kremd 
/<cla SpCCififkyCh vlastnosif Cxistujc rO/Sihli oblast podobnosli ci shoditdho rCscni Ic'hiv problem u i u 
laioroniieky v/aalenych jednotek 

Naopak lac kmve vylknout mimmalni in formate c oblasti ckologtu prokaiyuntrkh organism ti Autofi 
pou/ivaji maicmalitkeho aparalu k vyyadreni /obccriujicich po/nacku stridme a ne samoiidclnd Pou?ivand 
matcmanckd modcly jsou jasnd vysvitlcny a jcjich v^y.nam pro novc po7n4ni v ckologii neni pfcccftovin Chapu 
|« jako mclodicky nistrOj k uCri'ddni po/natku, k simulari tcorenckyih experimentu ci k pmsiemu juipisu 
urdilcno jcvu 

Kmha >c doplncna roriiNyro aparatem ckoiogickd litcratury a funkdnim druhovy’m a vdenym rcjsiHkcm 
Vscchny latu vluslnosfi ji radi me i ncjlepsi uccbnu-e ekolugic piislndmih devlt lei Jc neuUmyslilelriou SOiHdSli 
kminith fondu un:aer.il v kK k\Topd i na scvcroamcnckdm kontincniu Hylo by fcidouci. aby sc siala hlavnim 
?drojcm mfcrmaci pro siudcmy ckologic i u nis. 

V Koii/uk 
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Formal arrangements 
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titles of papers should be cited in lull, followed by abbreviations of pcndocaLs in accordance with Ihc Work! 
List of Scientific Periodicals. 4ih edition. Butlcrworihs, London (1964-1963) Ihc number is to be given (in 
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Lonnberg E.&C Gustafson 1937 Contribution to the Ijfc-history of the strped Wrasse A'k. 
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(eds.): European bat research. Praha Charles Umv Press. 718 pp (c)Tesar7, 1972 (Complementary notes to 
"Fauna CSSR - Lamellicomu I and II*) Acta A/us St!., ser A,2\ 73.87. (in Czech, Gcitr. abstr ) 

Illustrations and their caption or legends must form a separate unit. Clear technically perfect line 
drawing and pholographs (black-white, glossy) arc accepted The onginal drawing and photographs (one set) 
should not be more than twice as large as when printed and preferably into blocks or plates so thal the blocks 
of drawing or photographs may be uniformly reproduced over the page width of the journal legends to the 
illustrations should be supplied on a separate sheet of paper References to illustrations and tables in Ihc text 
Fig. 1; Figs 1 - 2; Plate I, Fig l (for photografic plates). Table 1 

Tables including headings and explanations should be on separate sheets of paper, numbered 
consecutively with Arabic numerals. 

Marking in the manuscript (in light pencil, not in ink or type written). In the text. Latin 
names of taxa up to generic level • with wavy underlining (italics), the names of authors cited and authors of 
taxa and any word to be printed spaced • wiih dashed-line underlining In the References names of authors 
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